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fc*#*i1-5##ft3gBo 

KA^-r-^ft^i^^^^l (O^T^PBUTff? 

1 tf>i|gjft«:£l*-r 5* 1 an**, 

» i fttimm., 

fe 5ffi*5iia«»: £ RSB 1 <S«3iifl«»^ A* Sr* U 
ttfc£ffi«a«flMft4r«S5 1 te«aifl«*a> <b^3? LT 

Rig 3 ig*fcS-5 <A*i«S2 fe*S:SJt Bt-=» "CiP* 
U!f!4 2 *Pf§^ 

2 Ill^JftS^ K^fia^2©(B:*SEiUa«*Sr 
[f»*S7] ff*«4|H«o^^»yuy h**7>f 
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KA^T-^ffi^i**^^^! ©-<T«:JD#U-cm 

i <DftR&&&t z>m 1 iPJIS. 

fc ttfi 9 BE« 2 *» <t 0 ttH UT » 

0E$ 4 g|:^iffiotgI 4g^l2 ^)Htt# U 
Rf? 3 SJfefttfKlg 5 Sgj&SrgttElo T*P IT U|? 6 (Dm 

6 fei^H 3 coHfc-ei^ Ltl 2 <a<gijtaia«»«:£ 
^S2W^4^ tt* na«aiB«*aw» 

^2fi*fiaiS«»^W**ix5^^-^ r ^ \*W&y<< 

1 1**351 1] m^9mm<D^^L-^uy h&my 

j/v$\zte^X. RI»*S^i-<4< H-o«:^7^ 

UTfg 2 (03e*Sr5S*"f-5ff 2 
#SB 2 &6fi«aiafil*8-*<5v^K2A*t 

jdpk urm 3 i 

mm 2is*sr, Kfc5ffi«aa«*^b«»u-c»4o 

v^^l ^>^iR»4fe*^S<5v^*2^>^>' 
im^m 13] tf3 fe*S:§(tSt 9 > flf 3 

^ y y^txaiifvy^4t5iH y s/^« 

[ff*3g 14] ill S*^gttm 5 , 0EH 1 
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5 y e> ft a fj-sHtasSc 

5 r i: Sr«Mftfc-r 5«F^k*Bo 

[is*g 1 9 ] m&m 1 8 ia*ro^-§-{t;agBi-*5v^ 

- * >> v dOWn S tWE» £ SfffXU 5 

[IS*3S2 2] ^ h^ixfcx-*^ 

[«*3S2 3] 1(1**2 2l5*0>#^tKW-*3^ 

i/ if -y 4% >x u^Mzm^^xt^BMW.^ 

[=iM2 4] is** 2 2mm<D&mmmzte^ 
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Btjfe^ffl^^y bt-^flsu R* 

Ift^^^^^fiO^tL^tt, BE?;*— 75/ h & inter — 

10 [0 0 0 1] 

ttSr-^^*»^ctt (lossless) &tffi$cf£ (loss 
[0 0 0 2] 

[0 0 0 3] ft* J; 9, #<0***-7 f -#JEj|i#SdS 

^hSLTV^ j±m^&;fe2-o(D±^frte%y =fy — , 

30 **ffi-ejE*g*ixSo 

[0 0 0 4] *a*ttEE«|-ett, A* WsS/Ut < Ltt 
M^-^, ^"r-^. l^x;x-^ (Wx.(i^W 
(J2o<DSPfltt*lpIt^{k-t'5 (4fcfllo^Pfl»C7n 

[0 0 0 5] *a*tt«F*{bfe^tt^ 8P««F#fb*« 
(0iRJJ, Lempel-Ziv^fS;) , 7 > ^ ^^^^b* 

£^^bt-£^^r^5 0 7 7 ^^;yEifflwjBi 

G^*&£, 5lSBE««feH«fflC0DPCM (differntialpul 
se code modulation- J PEGlWt^>3>) tell 

[0 0 0 6] a^ttEESI^tt, A* VVJpA^tt**^ 
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[0 0 0 7] H^ff-S-ftLatcifcii-saift^BB^d, a* 

^ y K&Slfrzti ^-^Uy b (wavelet) t° 

7j;\s9 (qmf) Srfflv^T^-y ^^^M^co^y^v- 

fe5o ft*^ i^QMF!)x^V 7 hM^itt 

[0 0 0 8] r>x^V^fMIM^iU J;9#< 
<Z)1SffiS:#5tC(i, Antonini, M. , et al. , " Image Co 
ding Using Wavelet Transform" , IEEE Transactions 
onlmage Processing, Vol.1, No. 2, April 1992, &tFSh 
apiro, J. , " An ErabeddedHierarchical Image Coder U 
sing Zerotrees of Wavelet Coefficients" , Proc. IE 
EE Data Compression Conference, pgs. 214-223, 1993 

[0 0 0 9] fe&<D$^-7 r Uy hmm.tt<V^< <V?3 

*f #f La* * $ ti z> m \^m^ tt n 4 e> * v \ s « 

Sr^Sir-^-f^, ^^^^ bffiSSrflJJH-rs - ta s 
[0 0 10] ^<©^Uy b^feflf-^V^ 

>r/u^tiES*l-e4*tixtf*eftv\ ^"C&So (i 

991f 5^ ^Lawton^tC^ff^^lfc^S^ff ^ 5 , 0 

14, 1 3 4-^£#jJS) 0 x *)fcmmM<vy 

^ ^ * i: lES^f © H*B5 - fe 5 ^ ft ^ ^ 
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[0011] 
[0 0 12] 

y b* b y — -M^UtV tT— W^kSrfifJSoT. 
[0 0 13] **^tctixtf, A^x-^SrSit&o 

[0 0 14] A^Jx-^if^^^^ 
l co-<r am ttf 1 ^ftftSr^-T SfE i m 

^©Jg 2 SrffiH^SSjf Lt^ 3 Ott***^ 

^»®2^»§li:, KS3g|:^<A*til2lSS 

5K2U*«iai:d^e>*0, BE* l XV* 2 <ote*a» 

ffi^^SXU ; /^fc^*2t±l^^fi:, fli«SS 

[0015] imm^SLktfl, xtif-^m^<r>^y° 
}V<nm l co^T^p© Lxm l ©iSSSrfe^S* l *D 

»**IST*2^1B*S:»5*1*»B (fe*2^mi^ 
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mi (D&mmi&&MtLxmjj£iri?>) fc^is^a 
m&M* 7 ^ im o mm 2 ± 9 «3i urn 3 ^sssr 
(tts>5is«iia«»»ttsii«jic 

4<&)£S*#£i-5352«#Si:, Km4ig*SrSttR 
oT*DjfL*6<Z>iB*S:*4-f-5*2iPif«i:, tt* 6 

9 ft® 6 sjn^m 3 (Dmmx^Lxm 2 <d 

[0016] #3§93K Jcftfi, l *r^iS:«iiia#»^« 

^ t mm 4 fe*tcs<5v ^tzm 2 - m^-rs 9 

W7«|7,f/^l:, B$S3 3£*£S:ttBt!!), K*3 

y ^^L-cfg^i-^v^/w^B^-r^^i ^ y 

s^Wfflk RIB l 9, 

1 1 b»u: J: 9 m L^xmm 1 a^ srjs^-f-s f& 

ttfc5ffi«iIiB««S:*Jf LTftlg 2 A***J*i-5* 
[0 0 17] *38Wt-J:ixtf, ffi*©^-*^^^* 

x - * v' >- aOWifcl x. tf>#»a> b 9, ft 7 * - 
v y f>f^«yHt Will RSS^T-^v/y 
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fcS^te, i^7^t^7^xyn-^^ ^1^ 

c^y^^-y ^ j ^>^-¥<D^tL^ti<Dmfi<DmxmiR 
[0018] *fc, ±e»*o«F^b««jc, twa**) 

[0019] 

r^&if-sHi, pt^^^-^u-/ 

^SixSo mmt^rZ, A£}T-?<D 

^ fitch <D%mt>-r^- j±m-t s » 

[ 0 0 2 0] *»m#<0*fta*»-^fb 

(embedded coding) Srfi 1 * 5 ^ffiX^BSr'&tPo * 

-g-^St-ratTs/ h • ^>^=7-f ^^Sfeii^ (bit si 
gnificance embedding) fc^t? 0 
[0 0 2 1 ] #«9ira:£fc, A^fX-^CD^a^ffffi^ 

[0022] 
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[0 0 2 3] «T^i¥*BlftM^^&9^95^ 3 , 
^-^^^ey rtcox-^ if s> Mc*ft-£^ff^7Vu^y 

mm, mm, ss-e\ tt«, ^te^s^t^s^^ 
fit, s*. ie-j§\ x*. mm, ^mxmt>-t<D-t)K ± 

[0 0 2 4] LfrLte&b, r£>«k 5&fflfSf*, ifiSOfc 
frbft^KS, " " S3T " ft If" " £]:£" " S 

[0 0 2 5] ^KtiSfc, *Kffl*(Cl^b;ft£»f£ 
5M?)^M5 5 0 SfcK, *3S9JH, 4#^<£>X 

[0026] <mm>^mn, n^itURz^m^^ 
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0 0 A^l'r-^tt, Bf« d&ihBfifefcSVMilfx^H 

fix - * ttf^^/Hf^f- ^ -e h 6 #\ is 

[0 0 2 7] ^B^f^fettS^^baJXt^/Sfc^ffl-i- 
^-r^i-effifeixSJ; 5#y ^ h ^T^io-cHS. 

[0 0 2 8 ] 0lii, i/^x AcD^^bSPO— ^JS^iJ^) 

[0 0 2 9 ] Hi tc&^T, A^UHft-r — ^ 101 ^rJ 
iS^ji-^Uy ht^n^ l o 2K:£ttfce>ft5. 
pj^r>ai— F«7'p y ^ 1 0 2 Officii tf;y h 

• i/^f^-y 4 % V^S^i^^ (bit-significance embed 
ding) Xns^ 1 0 3f£gaK£ft5 0 ^Il^^Vy 
f^Py^l0 2^tJS«LT, tf^h-v-X 
^7^y^Wn^ 1 0 3I1^&< Hlo 
^t'^/b^h^^^U C<D\?y h y — -Ml 
xy h p t^flff « 1 0 4 |C§(tfe^tl^) 0 xyba 
tf-W^tSl 0 4fl, If 5/ h • i/Jf~7 4* V^Sfe 

A107 ^tH^)i-a 0 

[0 0 3 0] -3Ufi«(c:*5V^, ^7F-i/^7^ 

y^I^^n 5/^ 1 0 3 11, E2(d^S^SJ:5 

W-g- (sign) -Ml7t-v>77^^^F 
10 9, (frequency-based) =i>-r^r^ 

h*7VH 0 SXI^tt^ra/JSiftSc (joint space/f 
requency) ^V"r^r^ h^e^/H 0 6d a bJS5 0 — 
^JT*tt, iK^Pfl/JSiKft^^x^^ h^xVn 0 6H 
7k¥ (horizon) = 3^ h ^T^tfc 5 0 V^<0^ 

(ommrnxfe, mfc^-*^^** h^r^i o 5 

fl-y^^y ^y;* • y (significance tree) ^ 

10 9, mfa^^—X^^T** h^TVH 0 5^tK^ 

( J SF) ^yr^h^f>i0 6 
tl, *5SW(-*3it5lf y h • v-X^y^r^v^S^^^ 

1 0 9C0A*(iRTia?^^— Xl^y ^^102 
=L=-y Y 1 0 9(^m^ftl^-Y 0 8(CjK«SiX-5o 
~y M o 9cotb^jSrj^St6:-<-^n^x^^ h^exVi^ 
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s^) l o 6 0i>Tti>^A^t-4-^£ J: 5 (cffigcSix 

Wny^) 1 0 S&t^^f^/Ji&i^^X^ 
b^f^ (tK^W^ (horizon order) ^t^Py 
^) l 0 6 ©Hi*ttxy b o t^-jf f <kg l 0 4 OA* 

[0 0 3 1 ] Bl^I^o *««[C*3V^Tfi, 

M«T f -^ r ioi 4(inra?^3i— h 

— ^c0«m^jy^^^n^ o r^^co 
3 b;ft£o 

[0 0 3 2] tTs/ h -i ^^7^i?y^M7n y 

-tttbCOV^^^*^^ (significance) (t£ 
56) t-S^#> «*JSSfci£* (embedded) ^fDV^ 

MS^^^r y y^^: J s F^er y y^) ^tm^ 
[0 0 3 3] — ^JSWic&^-m, :7a— b£ixfc 

H»Otfs/h^U— V (bitplane) £f#OlHfe^-^ 

y >^\cx^xw^<t^h^ mv<D}?yh7u—^&j 
S F^y v^ici: ^JRF-^fbSixSo ^t^yf/u- 

v^^m^^x\-±, ffiftif y bcz)^^^^^ 

[0 0 3 4] tf y h • 

>- (decicion) (S>5 VMS ^V^Vu) T?fc5 0 — ^J£#<] 

*fcC0*jffi^J"e(ix ^i/i/^^^s? (sign 
ificance) i o T 7 ^W\ht £ *U 45^>^ — 7 >f # V 
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[0 0 3 5 ] iSffltft^-^^^'r*^ h^TVH 0 5 5: 
0JS F^H 0 6 J; Mtbftfctf y h y — ^ 

1 0 4 i*;U ty^xyfn £> 

4S 0 hZ>mMmxiL xyhnt^Bl0 4ij: 
Q=i-*\ *S#PP^5, 2 7 2,4 7 8^\-fem£fi± 
B- = -^, fcSVMl, *BW!TttJKfeO 8/0 1 6, 

0 3 5^ (" Method and Apparatus for ParallelDocod 
ing and Encoding of Data" N 1 9 9 3^2^1005: 

— ^tCOV^"C$ b^lffSSr^Sidtt, Pennebaker, W. 
B. , et al, " An Overview of the Basic Principles o 
fthe Q-coder Adaptive Binary Arithmetic, IBM Journ 
al of Research andDevelopment Vol. 32, pg. 717-26, 

1988 «r#B8Sixfcv\ hzmmmxte, 

[0 0 3 6 ] < ?7^~~fUy h^fij (Wavelet Decompos 

ition) >#3SWf^ ft#J{^ h%m 

1 oco 2 ^ v yffi^aigi 7 >f yu^ t 1 oco 6 ^ y 

m^y-t^fxhZo hzmmmx)^ ^nbyj^? 

[0 0 3 7] h^i^f AH-WF I 

RM7^/^h 0 (n), hi(n)t-WFIR^7>f 
^go(n) ( gi(n)taoTJi^llSo *5SMJ-i3^ 
hoi gotei&t&WM? JJi'PXhV) , hitgifcM 

^co^n^^ia^, H3fc^£ftT^£ 0 
[0 0 3 8 ] H 3^*31/^, y$ 2 0 1 , 2 0 2 
i9AMfx (n)[C#LT#W:7^/^rio, hidS^ 
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tthtl, ZtDttitHfi-Jv y# 2 0 3, 2 0 4T V 2 : I <D 

9, 3E«f&#yo(n), yi(n)«JiX§ 0 
fyo(n), yiW^-^^tl, 

^^i^^WSSrfllfifci-So fr#fc»/«#S2 0 5, 

[ 0 0 3 9] |2 3^Lfc»>^— ^l^S' h^ftV^x^ 

^207, 2 0 9 1 : 2cDT^7 P ^V^ P y 

J££*l (&qt<^Ci£n^#A£ix£) > o^-C^^ 
^;l/^go(N), gi(n) (^0^ 2 0 9, 2 1 0) i-S 

o (^o^ 2 0 9) (cii^tl, ifi*aiB«»yi(n)tt 
ia5*fiiiiB^7-f^ gi (^'^2 10) fcil£fi 
£<> 7^^go(n), gl (n)^ffi^f^^^tir 
[0 0 4 0] 

x(n) 

[0 0 4 1] tfftbtlZo 
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[00 42] h^mmx^y^y^^yv >^ (f-y 

y > ^ i 9 ^fh t * a ftif ^ % frtift ^ ± 5 # ? 
[0 0 4 3] >j7 3i— h^iy^xAfiz^tcj; 

[0 0 4 4] 
W2] 

X(Z), X(Z) 

[0 0 4 5] teA*ft^iffi*«^fc9, YO 

(z) , yi (z) m&mmm<D^mw^tmmmm<D 

^.mt^Xh*), HO (Z) , HI (Z) ttffi««ifl##r 
tKtfiiiifi^W^^/U^Tfc^, GO (Z) , 

gi (z) m&^mm&j&yj^ftMt&mM&j&yj 

[0 0 4 6] 
1*3] 

X(Z) 

[0 0 4 7] JSJfcEtKJ; >9^;Lb*l5 0 
[0 0 4 8] 



X(Z) = ^[H 0 (Z)G 0 (Z)+H 1 (Z)G 3 (Z)]X(Z) + 
^[H 0 (-Z)G 0 (Z)+H 1 (-Z)G a (Z)]X(-Z) 



[0 0 4 9] ^51^^*51^, ±12S;^*3itS*j22W* 

[0 0 5 0] 
[»2] 

'G 0 (Z) = Hj(-Z) 
^G 1 (Z) = -H 0 (-Z) 

[ 0 0 5 1 ] ^/u^ftmitui. 

[0 0 5 2] 
[13] 

[S 1 (n) = «{«-l)^h 0 {n) 

[0 0 5 3] LfctfSoT, SBSS V — y^^^t^-<Tt- 

[0 0 5 4] 
[»4] 



X(2) = i[H 0 (Z)H 1 (-Z)-H 1 (Z)H 0 (^Z)]X(Z) 

[0 0 5 5] iot, *3SW£>il3£^ ^-v^X-Mcjo 

[0 0 5 6] z^si^n— K^^rxt5/4fctty7 h 
ks^t^sm;, y^-y, ^-f^—v, ^>y^, u 

[0 0 5 7] #38§H{£*5V^ ff -if- x (n) ft -g- 
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[0 0 5 8] 
[*4] 

x(n) 

[0 0 5 9] ft, ibS^icXt/fcSiljiWPflSTtt— 

[0 0 6 0] 
[*5] 

X(2) = cZ- m X(Z) 

[0 0 6 1 ] ^MMfflTt^r^WUh^o 

£ 0 

[0 0 6 2] /^V — KSElfe (Hadamard Transform) 4: 

jBtft^ft Z S*T^CO J; 5> ^ffij* $ ix 5 o 
[0 0 6 3] 
[»6] 

H Q (Z) = ^l+Z- 1 ) 

[0064] iXA-rzt, mjm&<ot&*)-e$>z>o 

[0 0 6 5] 
1*7] 

[0 0 6 6] ^tbdswaaTc-cfesr kteWbfrr*fo 

Anil K.Jain, Fundamentals of Image Processing, p 

[0 0 6 7] K^lfeco bJjSSM:, *BJ*IB*(C*5 

£r#5fc*l£|^ Said, A. and Pearlraan, W. , " Revers 
iblelmage Compression via Multiresolution Represen 
tation and PredictiveCoding " , Dept. of Electrica 
1, Computer and Systems Engineering, Renssealaer P 
olytechnic Institute, Troy, NY 1993 £r#flg£;ftfc 

[0 0 6 8] 
[»8] 

'h Q (Z) = l(i+z-i) 

^(Z) = 

[0 0 6 9] A^ff-S-^^^SrxO, xlir-fSi, 
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[ 0 0 7 0] 
[*9] 

X 0 (0) = [<x(0)+x(l))/2j 
^(0) = x(0}-x(l) 

[0 0 7 1] ±ES*^ffi^- 
[ 0 0 7 2] 

U 

[ 0 0 7 3] |* % §39j#T£, fcSVMlAfc^ri** 
*U fe7oT-it (floorfunction) kWfttl 
5 0 P^tC, i/— y V^HicSc (ceiling function) 

[0 0 7 4] 

n 

[0 0 7 5] teftfc 9 ±tf 5 r t 4:ft**r 

<5 0 

[0 0 7 6] ^©^TA^pIft*S)5r t^SEPJfi, 
aSfflK <t 9 *fc>ix5ti??Bas x (0) + x (l) OftTffi: t> h 

(0) + x (1) £ x (0) - x (l)tf>ftTffiK> MlpJ— ?4>5 

[ 0 0 7 7] 
[*10] 

x(0) = y^oHky^OHi)^] 

x(l) « y^^oyi)/!] 

[0 0 7 8] S-^^fL ft/hfi (minimal length) <D 
pJj817 4 y y~? (non-overlapp 
ing) &$:VhZ> Q 2>9y?<T>7 4 

fF&ftfcitfcl^o *Ofi^57^;u 

CO^/^£'>7£< t 10fflV^ 0 gl> (^ft/jNg 

co) 7^/u^S:ffi5^-^-7 3'7 p 3E*fL J; 9 

[0 0 7 9] »MS^f^©j) 5— ocofllte, m^- 
/TtzW^l^i^oTWSix (ts) -3E&A>fcfc 

[0 0 8 0] 
[»1 1] 
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H Q (Z) = -^(1 + Z-1) 

Hj(2) = ^|{-l-Z-l+8Z'2_82-3 + z^+Z-5) 

[0 0 8 1] {XA-tzt, Hi*tt»:^iif9-efel9, ^ft 

[0 0 8 2] 

mi 2] 

X(Z)-2Z- 3 X(Z) 

[0083] t s -&&<Dmn&iEmi[Mte#.<o t&v 
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[0 0 8 4] 
[»1 3] 



h n (Z) 



h^Z) = J(-l-Z^+8Z-Z-8Z-3+Z-4+Z-5) 

[0 0 8 5] i(0), x(l), ... , x(5)#Mf-^6f~ 
y^tfcSit ft^<Z)3o(D{S*fflia«*yo(0), 
yo(l), yo(2) tftW^iS*ai8«»yi(0)«lJcS;T^ 

[0 0 8 6] 
[*1 4] 



y 0 (0) - LM0)+x{i»/2j 

y D (l) - L(x(2) + x(3))/2j 
y 0 (2) = [(x(4) + x(5))/2j 
y l (0)-LHx(0) + x(1))) + B(x(2)-x(3)) + (x(^ 

[0 0 8 8] 09;ifcJ, x(0)=l, x(l)=l, 



[0 0 8 7] b£>U TS-^ife(£#3#:E&{fcS«:* 
v^?ij*f^sr id5-C#5o yo(0) i y 0 (2)^ft^-T5 

- (x(O)-f x (l)+) + (x(4) + x(5)) ^-yo(0) + 
yo(2) 



(2) = 

3, x(3)=l, x(4)=l, x(5)=ltfc5iti: 

[0 0 8 9] 
[fl 5] 



y 0 (o)-L( 1+1 )' 2 J=* 
y 0 (D-L(3 +1 )/ 2 J= 2 
yoCHa+i)/ 2 ^ 1 

y i (0) - [H 1 + !) + 8 ( 3 - !) + (! + fl] / 8 J = L(" 2 + 16 + 2) / 8 J = 2 



[0 0 9 0] x(0)=l, x(l)=2 f x(2) = 

4, x(3)=l, x(4)=l, x(5)=K^S^(: 



[0 0 9 1] 
[mi 6] 



y 0 (0)=[(l + 2)/2j = l 

y 0 (i)-L< 4+1 >' 2 J= 2 

y 0 (2)=L(l + l)/2j = l 

Yx$> LH 1 + 2) + 8(4 - 1) + (1 + 1)] J / 8 = L(~ 3 + 24 + 2 > / 8 J = L23 / 8 j = 2 
yo(l), yi(0)HA*x(0)... 



[0 0 9 2] yo(0), 

tO^flnfi^-C^V^ yo(0), ... , yi(0) ft 
fct#, r£>P— ^/Mta^k, ^<D2o^ffl<D^Tft 



[0 0 9 3] x (0), x (1), x (2), 
(5) &m-%<o 6 fy^fcS ir 
mM&Myo(0), yo(l), yo(2)£j 

yi(0) «»cS;-c^.x.e>ftSo 

[0 0 9 4] 
[»1 7] 



x (3) , x (4) , x 



(11) 
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y.<°) = LW0)+x(i))/2j 

y 0 (D = LM2)+x(3))/2j 
Yo(2) - LW4) + x(5))/2j 
Yi(O) = LKM°) + x { 1 )}^J+4(x(2)-x(3)) + L(^(4)+x(5))/2j)/4j 

= L(-y 0 <°) +4 W 2 )- x ( 3 ))+yo(2))/4j 

1/4 (1/2 (- 1 -Z" 1 ) +4 



[0 0 9 5] 
[«1 8] 

x(2) - x(3) = 7l (o) - Hy 0 (°) + y 0 (2)) / 4j 

[0 0 9 6] ±iWS/S <9 VziOCO-e, x (2) - x (3) |*5fe£ 
KgE*n£*-=>*: 0 mils (»17) coyOd)^, x (2) - 

x (3) t x (2) - x (3) t &±<D tt 5 l-ftStUi^ x (0) + 
x(l)h (0)- x (OcD^Tfctf y hum— t?fe5^ 

fe, x (2) t x (3)te«5c-T?££ 0 i"^fc>*>. #C5£©i*3 

[0 0 9 7] 
[«1 9] 

d(0) = x(2)-x(3) = yi (0)-[(-y 0 (0) + y 0 (2)/4)J 
x(2)-y fl (1)+[(d(0) + l)/2j 

x(3)«y fl (i)+r(d(0)-i)/2] 

[0 0 9 8] /o^7 ;>^Hi" C" T?^Lfc, R 

t § -mk<DtL*b<Dy j (om^ms 77^11 6 ot^ 

^1" 0 H 5 7Rl$m 5 8 ic^ffc^f* 1 

[0 0 9 9] ft^WKfi 
1/8 (-l-Z^+S Z" 2 -8 Z- 3 +Z- 4 +Z~ 5 ) 



h 0 {2) = 1(1+2-1) 



(Z" 2 -Z" 3 ) + 1 
/2 (Z^+Z" 5 ) ) 

[0100] 4io, S-^m&^RTS-^&fDi^-ic 
ffi^Mf -^y 0 (n) o u^i? i: p-i-ft 5 J; b \zm&£ti 

[oioi] r t s -^^^m U — *J609-e^{S«ii 

So 

[0102] 
[120] 



^ . i(.I(,.z-).,(z-2-z-3).I(^^)) 



[0103] rcD«t5^, ffi^iiiiiy ^vi-^tti^fiK 
[0 10 4] ^< (Djr—/<— y yf^^b^^y^i^ 



[0105] 
[12 1] 



(12) 
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d(0) = x(2([L/2j + l))-x(2([L/2j + l)+l) 

y 0 (0) = L(x(0) + x(l))/2j 
y 0 (l) = L(x(2) + x(3})/2j 

y 0 (L - 1) = LM2L(L - 1) / 2J) + x(2|.(L - 1) / 2j + 1)) / 2j 

Xa iyo (i) + bd(0)+ X c iyaO) 
yi(0) .« ^ H^H 



[0 10 6] rc0K*SiiiS> r -l r ^^**»2 L-e& 
<*35„ ai, b, ci, k;&5fi*re, k^b^t# 

i©l/y^ttt/M:45o #ai(-oV^T, a i = - c it 



#5 cidST«io#4i-5t#i-tt, iis^aia^w^ 

^ti-SbfcA*i^L^</e*U4v\ j -(L-l) = 
i 05^ai = -ci*&Ji, J:WS7^ 

[0 10 7] — D(D^mtS:nm^^mt>^ti 

[0 10 8] 
[»22] 



LV?1 



X [wc^r + (». x* + ir]+ (b< a (Lv2j+ 1)) 

i-0 



[0 10 9] rcoftttt-ioT, ig^ffli®^ 
m== 1 <0 0# ^ [BDtA « M£f Li" 5 A^ fc*t US# b < 4 
9, m=2^^fcriSfe*j»WtC^b+5A^#^*tL 

[0110] y ^ /i-? n^&fefDfzfttDMci&gifc&jtS: 



[0 111] 



1 


1 


-4 


16 


-16 


4 


4 


-1 


-1 




1 


1 


-3 


-3 


8 


-8 


3 


3 


-1 


-1 


-1 


-1 


0 


0 


16 


-16 


0 


0 


1 


1 


-1 


-1 


4 


4 


-16 


-16 


256 


-256 


16 


16 


3 


3 


-22 


-22 


128 


-128 


22 


22 


-3 


-3 



*8<7)7^^ft (Two/Ten) TT-7-{Wt*t>^ 
fc*3, 22-16+2x3, 3=2+l-CS>3£>-C, C (D 7 /f /I/^ tt^ 

[0 112] ^^^^O^^Rli^tt^fr^^ ft^^t 



-4 -4 11 



[0 113] 
[82 3] 



[0 114] m-OH^JS«7>f^Srttffl-r5^Stt 



(13) 
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[0115] mm<D7 j /u? %&mi-z>-jjm^ mm 
iiii^^^n^uy^&ai-art-cfcSo 10*3 

f Offi«iiig7^/U^ y (yi(0), yi(2), y 

1(4), ... ) tt, RTSiaSEiiifi7^/u^<^J:5*"5Ii» 

y^^Sfef^ (y,(l) ( y,(3), yi(5), ... ) ft 

¥tixh&mLX£\,\ 

[0 116] 

-13-3 1 

-14-4 1 

-3 8-8 3 

1 -5 10 -10 5 -1 

1 -4 8 -8 4 -1 

A^fk&^-^£WBU 1 #^A*ra<^#Sr^ai 
i"5 0 ^»ILfc^H:A*<OSIBg^^b^Lgi^ 
*U Zom&ttifi&ifcZo —MM&i-ete, DP CM, -f 

u^uy^m^im^^mmw$.^iu^t>^x 
[0117] #mw<Di&mmm7 4^?Rxfmi$zmi&7 

[0 118] 0Jx.fi, WM$3L-7*^7 h&&&HMtfy 
1 o^Wg^ilif £ £ fl, IS l i/^A-co^Jfi 

I^X^K) KftmZtiZo *f-^<VKf±, loco^ 

ttLLO, L HO, HLO, HH0tft^tl5 o WMfe&ft 
»Jt-S^n-fe^tt, tK¥, Sttifift7EK:*3#5 2 : 1 

ill/^/V^t^KLLO, L HO, HLO, HHOte 
[0119] f-^^ KL LOU, 7k¥*"fR]^{g:V^« 
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[0 12 0] :©tcs<S2, JfU£);£§iJW< 
t:J;ot^^ 0 Iii/^SSt^yKLLO 

COf-^V^>- KL Ll, L HI, HL1, HHl3Mtbtl£ 

(0 6) o mm\^ it"7s<>VLLi&£m£tiz>zi: 

Wot, fiv>S3^;not^yKLL2, L H2, 
HL2, HH2tfS£j&£;fc,5 (07) 0 @8C/T^ 

9, i 9 3fil^4 U-<yK35f-y^^ KL L3, L H3, H 
L3, HH3*SfE5>;h,£o 2 : 1 OiJ-:/-?- V7" y J: 
12 U^jUO&y-*?'^ Kte, Sffi^O 1 6 ^CO 1 

iff) ft, jmM^4 3 ^P--{ig^^:r ; er^V^V^--/V' 

B^3 4^1O^$Tfe^ 0 S3l/^;W#I 
Sill, MUtft^OlWJ— ffifio^ft^av^-f 7"— ^S:* 

2 5 6^1©^St?lb5 0 
[0 12 1] »#J*nfciW«W:"9-^v^y 

ttfflSftS^y tflJJHLT, ^Wlf:/^ K^ffiSrft 

^#Jf-^VKLL0, LLHiit^ 

[0 12 2] fiv^>f f-/K^f K*^t, -^rcD 

[0 12 3] 4o©t^V K##Jl^/W£tt£^Lfc 
5 r £ t *Tf£-?fc£ 0 DCTWipfti 

[0 12 4] v;UfiMM^ypt^|j:, [H9-rj; 

ff-S-S:Sto^-A^f#tt, K4 0 l, 4 

0 2(-J: 5ffi;*iIifi:7^A'* y >yRZt&t&mi&7j/i> 
PVl/WWi, ^^7b4 0 3, 4 0 4iCiot2 : 1 

tl^f-^f-^^/Wf-^JL ^^4 0 5, 4 0 6|:± 

z>i&mmm7 j su? y y^^^aii^^^^ y 

«yF4 0 7, 4 0 8^^(9 2:1^^^^ 
yUV^JWo t^yK^L, H^-yh4 0 
7, 4 0 8(O#B^|:abtl5 o I^HS-, *--yh4 0 
7©tU;frB#H\ h 4 0 9, 4 1 0C1£ 9 

i§7 -y^^ y v^atFK«aa7-f^* y v^sr*sn 

fcf, ^^7h4 11, 4 12ia^ttmt^ 
yyv^^n^o i^^^Kj«^L, H^^4 1 

l, 41 2<D&mj3K%Lt>3nZ> 0 ±\z.^ltXoi^ * 



(14) 
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[oi25] nofi, zi^kjL(o 2 u^ju^i^fc^k tr 

V^S 0 01 1 12 2 Olz^LtzX 5 #C 

TW£ 0 -^jc^/U^ (451-4 5 6) fl, 

[0 12 6] L^oT, *3gPjm, ^ft/hSco^ - ^^ 
^mtlflEffi^4 6 2^£^HTjE3S£;ft,£ 0 rr-CSIfi 1 

Six-SJEBSf-H:. ^ b/H^fls, ^7-*^fb, ^ 

5 0 EEffi^4 6 2 0ffi^jf^ *})i?i-jl>7<tl7*—#<D&. 
^/^Srfflv^^WSrfir^o-r (^^4 6 4) , 

y v 5 -^/^— ^^tc^— ^Sr^-TSo 

[0 12 7] ^KfiOBTiS^^— f7^;^ft 

fcffifflUt^. 0 1 3 tc&l^T, M/Mt-^-?^ 

StLBJiW^J^^fcixS 7 4 7 

3) „ ^flf^-ry b4 7 2tt, 7^A^^£ 

i*. tafflv^^yKiaoTiiv^^ b w-v- 

3 >- (registration) ^frftfrfLS ± 5 #ft£>!Mft 

c^ffiw^^-m, #*«aw*ai3a*fc«7^ y 

ti5 (/n^ 4 7 5) 0 IPJHb, ^yv^W. y>rx 
[0 12 8] <tf y b • v^~7.f#>;*S£>S* (Bi 



26 

t-Significance Embedded ) ??F^b>*36W"C^, ^ 

f-^ftSttSo ^Wc&^Ttt, 

*i&3^7Hfc (erabeddedcoding) £rJt&£tl£#\ "CO^? 

^S^t-J^ t-^|i:¥^2^i (MS E) a* 
^3EfHJE!fi (bit-significance spatial location) > 

«B* (*fcf*7*-#) ^S^fiJffli-^> 0 W£ffiW/« 
SKS^ryy^-MW:, ^*(B#(c*5V^x*¥ (hori 
zon) ^Tlly^WaSo 
[0 12 9] ^-^^^-f^-ffi^ffi^iC^^— 
yb^tl, — #Y±i/y~7>(%>X (singific 

ance) {;ig<5l^"CfeiW £ #££>->^~ 7 # 

[0 13 0] fcSft^x (n)St-Rlf y 
b) SrW^tL, ftCWffi^^^ 

pf*^>Tffifc*y b^jasSBOW^oiffitfy b<t9 5fetc: 

[0131] If y b • ->^^7^i7>-^^^ (bit sign 
ificance distortion) S3itc:S<5V^fcffifeii^v'^'7 L 

>-HI ftJiffiify b^u-^b*Tffitf7 b 



(15) 



#BB¥8- 1 3 9 9 3 5 



27 

X, lo^^nbTy h#«F-^ffc;Six54T, 
M2%«£iL^\ **W<Otrs/ b • 

<5 0 HOZ.Tn-Y^y b ^ " ^^"S (not significan 
t) " , " HHW^E (positivesignificant" , " ?H8s 
W^tS (negative significant) " Xfo6 0 09 W 

1000000000000111 

Xfc£ 0 tf> b:/t— V-^— :*X\ |JJ£><D 1 2v f v'v ? 3 

vte" #^ic" i:fc55. i" -tr^ btei 3 

h^2o, -r&t^o, i tcM^ Q i 

[0132] ##w^-*ttW-:m^Ttt, ti*%£Eft 

■r^fcfet-y * h^ffli^ttSo — mswix-i*, 

[0 13 3] t y * bteffi/B^tV 

£X\ y^ ht^»^tt*&*AL<C< i!fcJ:<^S 0 

[0 13 4] <&^&v^*miu^v^*>Mz. 
mtfrzm* 4M0 5 5©7D-ft- Ml. *«w 

4 4&U E B4 5H\ *«W^W#^bS03Elftit^'7 f y 

&^x, #*fc3§<^*&tpe7 f y yyynt^a, id 

fcfcA*?"-* 5 «17p^ 2 5 0 1) 0 

^Sr^itS («I/py^ 2 5 0 2) o 
[0 13 5] JfcKi, SU^^^co^JSrS-rSd^J^-r 

5 »1/p 2 5 0 3) Q SU<£ W^/UGD^ffl&lS-t- 
St^Wi Ml/n^/^ 2 5 0 4^i^ ^rXfijtu 

ft, ^ltMyn^^ 2 5 0 3^IS 0 r.<£><fc5{-L 

[0 13 6] J3U<^^^^co^flJS:SU3^cv^t 
l^P^ 2 5 0 #«fC(Ofc»60^U-y7 
7^*A-^yi:Wftt^ 0 ^-^7 7^4:^ 

fcfybTV— > (max) ££ft£ (fcI7 r ny^2 5 
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07) 0 fc\ZB-s<*Ri<D}?y h/u-yS B tt^rO 1 
oTffi^tfy h7°^ > (max-1) ££ft£ (&L31 
yny^ 2 5 0 8) o Set-. A-^i^f 5/ h^U- 
>S A SrJSSS^-^^ex^Srfflv^xW^k^^^S 

M7'd ^251 0-Mi^ 

xVuX-^^Hh^nx^fe^v b n t°-#-*Hfc£ft6 0 
ffc^ t^h^^y s A ^JSJfeS^-^^-^XiRF 

^b^ft^tx^itfttf, timy^yt 2 5 1 1 tcii 
^ ^SJia^Ffl/jaifiSfc^^/wx^^/WbSttx 

j^k^ b n t°-??-5Hfc£ftS 0 
[0 13 7] ^Tft^ii'&Xt, ^©|l«^n^ 
25 12— ii^. t^y K^U— >S A ^if n«±Xfc5 

S A ^D^tfl ^1/^7^ 2 5 0 9^7" 
Jfcbfi, ^l/o^^ 2 5 0 9l:itf 0 L2pU fcfy h 

yi/-ys B ^D«±x^lftj;£, Miyp?/^ 2 5 

[0 13 8] 0 4 6&t5|g|4 7 11, #S£9J©«-!§-3§<Z>£ 

M^ryy^nt^^tc en 6 feasor, * 

1) o r^-^{^-^ti^--v^^fcii^^y , fo^ 

2) 0 rco^uffl{t:^c^v^x, A-^^^/i/-y 

Sa lift±ffilf y h^U-^ (max) i $ (^S^ 
0^^ 2 6 0 3) , ft(CB-/^fflt> h^U— yS B 
l^loTf^t"yF^y-y (max-1) 
S »iyn^ 2 6 0 4) 0 

fflfi^if n^K^^tbS (M7^7^ 2 6 0 5) 0 
[0 13 9] #«»O«Sr-Snfc|0»l{tUfca, If y b 
y^ys A ^HKft^-^^x/uSrfflv^xa^^ns 
^t^S^SrWSi"* (toa^n s/^ 2 6 0 6) o tf y 
h^u— ^S A SrHS^-^^x^X-ffl-S-i-^t-efc 

nar, m^p y?26o «««ni3*»^< 

ho \fyY^^—>SK «rJaS«-<-^^r^X*ffl-©-r 
-<#X^V^ftC(L 40i3a^n 3/^ 2 6 0 8^ii^ # 



(16) 
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[0 14 0] G&M&^TMkZtitz^ MlilMiy 
y b7V- >T*fe5^W^i-5fc*t, try hT'V— V 
if nEJl±*fctf, JOiiyn s> ^ 2 6 0 6i£iftP 0 fifi*. 

^i-SrtJcJ:?), try F^w- >-S B t^B-^x^ 

yn^2610) fl M©t^^ hr/V"— i/"Cfc£#k 
l±\ ft^^fcfetCl&a^n jy^ 2 6 0 6 — ii£r 0 ffi 

&t>av^SlJU^WC<tS«ft{J:ffl (inverse) 

W&y btiZ> »I^D^26ii) a 

Z> (&i^ny^2 6 12) o ^T^&imtf, «o 

2 6 12 CMoT, ±.X<DU^J\/<DW7 ■>< ^ 

[0 14 1] ±]s^/UjbVj£7j/u#jtimfefybft<>tzt£ 
l&l^^ 2 6 1 4tcit^ ^v*— 

[0 14 2] 114 8X1*13 4 9 ft, Mft^^r L> 

7v±xtn^ik^tzfr&^&mt>Lx^^z> 0 

■fe> N 40(DM1^p^^ (2 5 0 7, 2 5 0 8, 2 6 0 
7, 2 6 0 8) (O-ttl^tl^s HI 4 8 4 9 (D^ef* 

y ^^7 p c3-fe^*fflv^r*SL^5 0 04 stc&^T, 

t^S^CO^JS *l/n^^ 2 7 0 l) Ti64 5o ^ 

5 *iyp^ 2 7 0 2) 0 *#<*tt*ltf, ^nir 
^te&LS^u y ? 2 7 0 3— #9, A-s<Xt>i^fT£in 
S^T^l^ i*$/Tt5fc677 ? (do_A_flag) 

S B <fc D V^^r ^ ftl^Py^ 2 7 0 4 Kit^ 
7 7? (do_A_flag) y h A - id* Slfi 1 £ 

[0 14 3] ffliyny^ 2 7 0 3^tzl±2 7 0 4 <D¥k 
fC, &S:/n 2 7 0 SKit^ tTybyu— ^Sb 

(do_B_flag) ^^UTL Wiyo 7^ 2 7 0 5 
b) , *LT«LS^n y ^ 2 7 0 7 lci§tf 0 
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^s^t »i7P'^ 2 7 0 6) , teattifcftta^ 

0 3/^ 2 7 0 7 

[0 14 4] 2 7 0 7 X\ A-/^77? 

^ir^F^tltib^, ifn^y— (zerotree) 

3g£ Lif nyy y > ?as?rft fc>ft z>~t L 

TV^^tCfj:, " ^£/5fctffc£" (determined/unde 
termined) 7 7^\ L" jRffiKfcJ 

#Hfc£*b «I7'n^ 2 7 0 8) , ftl^Py^2 7 

0 9— a§&> 0 A-^J/^J^t^o^y^ 

3/ ^ 2 7 0 9 ^B!g3itf 0 MI^Pj/^ 2 7 0 9lIjo^ 

[0 14 5] »^«*^ftcfc«DSTbnsi:, 

B-^S/T7 7^ s t5' b£ftTV^5;M 5 U£-t~5 
S^d^ 2719) 0 B-/^**75^ (do_B_fla 
g) -tfHzs/ h£ftT1^5ft&fi, **Wtt«»C^*|-L 

B-^ o ^$rHflu wi^P7^2 7io) , amy* 

7^27 11 ^ittPo ffi*. B -s<* 7 y y V £ 

f\ teffittftliS^n -/^2711 ^jEgSStfo 

[0 14 6] A-/^J/T77^ (do_A_flag) 

^7h^T^5WJ^t5 061^0 5/^2 7 1 
1) 0 A-^$$77 ?^iry hSnrv^jfcibfi, 
«»Ci^LTA-^^d5^fif$jxS {9mJ*y*2 
7 17) B ^C0^ s MI^d y^271 3 t-iitf 0 A- 

KM-rzA-^x^mft-rz i\t^<mmy^ v$ 2 7 

1 3— iltf 0 

[0 14 7] »i^n^ 2 7 1 3lC^V^r, «ftC^5 

ttttiL fcl^P^^ 2 7 14 {Cii^ JkC0«»^^» 
C(dSiJ!9 STbtL, i&myvy? 2 7 1 9^ittr 0 

7 1 5— iS^B-/^^7y? (do_B_flag) ^ir y Y £ 
ttTV^d^JS'f'So B-^77^tyh$ftW 

5*e>fi, try h^i^— >s B - l Srtr^ h/u- ^s B 
t-l^^b mmyvy? 2 7 16) , *0fS^n 2 
7 17— ii^o B-/^S/T77^tyb$iltV^ 
JtHtf, IS^p 7^2 7 1 7— ittfo telT'p y ^ 2 
7 1 7t?fi, A-/^77^t3/ ^Si^•CV^S^J^ 
t5 0 t^h^tt^ibil h^h7 p u-ys A - 

l^n^2718) , ynir^H^T-r-So A 

[0 14 8] iffiMtioTIt fcSWScOtfs' h^U 
— A - £ i)>B — i?/lo—7 P Xh% 

^4:, 77^t> bSrffifc-ftciW^rsr. t^-C#5 0 



(17) 
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ttSo ANDWJ&^Ofcbfcf, H2A-^Vu 

—•?x*foy, ^sxfcttfttfB-^u-^xfcs. m 

[0 14 9] A-^^tB-^^^iX^nWfigW-^^ 
^ 9 ^TSCl A-z^^^fc 
ft, ^iC^>B-^^^Sfr^*tTi-Swt^-C#5 0 17 

(ci 4M<DA-><xbB-s<xffiffl*$\z^i = f£ii* 

ftre#6tf)T% W*^#»<©A-~/^^Srllfi t -r5i:, S 
[0 15 0] 15 QRUmS 1 «\ ^77^^!) 

«1/d^ 2 8 0 1) 0 A*7*-*S:S#Lfc^ 
d^ 2 8 0 2) o 

[0 15 1] SU^^^CO^#J^^Tfe5^¥iJ 
(ffil^o y^ 2 8 0 3) e JSUU-<^^#J*5 
-f-Sfcbf^ »I^3'iJ'2 8 0 4|:i^ i£jiu<£>#f>l 

[0 15 2] srJu^^w4)•SlJ^ i 6^S-e*v^i:f t^tt, ftk 
iffi^n 2 8 0 5— A-^fflt f yb/^> 
S A liS±fl:if^ h^^-y (max) t^tbSo L 
t, B-^fflf s> h?"!'— ^Sb tt^r^Jfcfficoif y h 
^1/-^ (max-l) t£tl& W7n^2 80 
6) o 

[0 15 3] v^^Ma ^ 

[0 15 4] 
[*2 4] 

-2<S A + a > 

[0 15 5] (C8a:ft*n (SOS:/* ^ 2 8 0 7) , ^ 

[0156] 
[*2 5.] 

[0 15 7] CR^S^S mmyo -^2 8 14) 0 

8 0 8) 0 e> f^u-vSa Srja»«^<— ^^^"e 
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W^tf^tX&njf, ^S^n 7^ 2 8 0 9 icil^ 
1 fc> MM^i^-^rvM-J: 5 ^rvWfc 

t # k:m\ ^s^n -7^2810 \zm&. &W$k<D 1 tf 

[0 15 8] V^^Ctv i^f^S^n 5/^28 

7o 7 ^28l2«^ tfy hrTV— VSb dSB-^ 

try h^v— ^Sb ^n£JL±"efeixtf, M/p^^ 
2 8 0 8^5>ffl.aSr*9 5S^-o Ld>U tTyb^W— V 
S B ^n£JL±T*3fettixtf, fel^Py^ 2 8 1 3 {Cil 

[0 15 9] gj5 2X1*12 5 3J3, 7 ^V^ey £ 

[0 16 0] W#ffcx-*33Sgtt&bft5i, A-a<* 
JBtfy h^^->S A 'hzfU—'y (ma 

x) *17'd^ 2 9 0 3) , B-^^fflfcTy 

h^l/^ySB tt^OZkfirtDtfy > (max- 

1) i£iT,£ *I7n 7 ^ 2 9 0 4) 0 #«St<©fi^ 
^{(C0^n{ciS:^^^5 »I/d^ 2 9 0 5) Q 

[0 16 1] 
[»2 6] 

-2 (Sb+D 

[0 16 2] ^K^^tL »17p ^ 2 9 0 2) , * 
fc-^^^MA^ 
[0163] 
[«2 7] 

-2(S A +i) 

[0 16 4] tcKSStlS W^o 7 ^ 2 9 15) 0 

tut, ^> h7 p i/-ys A asflSft^-^T^-eft 

6)0 tfy h^v— >-s A ^jaSSc^— ^-tx/KJi ±0 
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S^o 3^ 2 9 0 8— it*, &&M<Dl\fy htm&Q 
[0165] MS^^^Wt^^ fel/D ^290 

fi, jai^p^^ 290 2— m&o try h^u— 

0) , ^ntcj; 9 hfy h^u— >-S B ^if^B-/^ 

VS B 3&5-^n£JL±*bfi, Sc^«^fcft^a7'D 3/^ 
2 9 0 2— ittPo t> Fy^ySe ^n£JL± 

T^iS^/U^^t^ixS Wi7'D ^291 

1) o 4 ^f&mztitcfrmfei- 

l^p 7^2 9 1 2— M9 , i^^i£7^^^Ml 
[0 16 6] £u^uoi£:7^/i^&a;^^^b 

[0167] 054 RXfM 5 5 13, ^SO-^-r U >^ 
7u±*(D— mMm$:^~fo **3, H 4 8 StflS 4 9 i 
0 5 SCOya-tr^ttlUS 0&1/H15 1 

3feOT-0 5 3 0O^^y y^7^^SW 

fcfttfflV^#5fc©"e&5o 0 5 4iCja^T, ft^U^y 
n-fe*B;£f\ A-/^^i6JS"C, Sa tfHfPfii, 

±"efe5^4rW^-T5 «I^n^ 3 0 0 1) 0 

iSrS^-fS:??^ (do_A_flag) aHryh^ix 
^□^ 3 0 04) , A&a^o 3^ 3 0 0 2— mtto ^ 

(M^n 7^ 3 0 0 3) o 

[0168] ify h/u-ysA dstfy fyiz-yse 

<t 5*#V^tt(-fL *!Ll^D^^ 3 0 0 4t:S^, A 
[0 16 9] M7n^^ 3 0 0 3 3fctt3 0 0 4 fC^ 
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7^ (do_B_flag) t^!i7lTB-/^atJt4 
1^*5 Kb »17n-^ 30 0 5) , ftl7'p«;^3 

0 0 7^iitf o t'^F^w ^s B ^^^f/^ys 

$/Tt^f:fe7 7^ (do_B_flag) fr±yb£tl mm 
yny^ 3 0 0 6) , *&3S^o y^ 3 0 0 7— xttp e 
[0170] s/^ 3 0 0 7 fC^T, A-'** 

tfcs: ££*^b-ci^i:#fc:n, ^ 

f^tt" 77^" tttefcflj 

J8Hfc£H »17^7^ 3 0 0 8) , toiliftl^Py 
^ 3 0 0 9— iitf 0 ffc^ A-^$/T77^t)fn7 

y-^y hSftTW^tt^tt, «l 

a^n 3^ 3 0 0 9— W-W&tfo M^P7^ 3 0 0 9 

[0171] *w©«»^jRc^fij9#itc,nfc*C) 

B -/^$*7 7Wt y h $n"Cl^MJSt5 
»17P^^30 19) 0 B-/^J/T7 7^ (do_B 
_flag) ^iry h^ftT^Sfcfcfi, *^Jl#»Ct;i 

3S^o y # 3 0 1 1 — ittr 0 B-^77^t 
3> hSftTV^^ti-JS, B-^^ttCtc*rL*fTS 

[0 17 2] jSfe^A-^^S^^^^iry h£*VO> 

#LT*fir£;ft,5 0&a:/n:y^ 3012) 0 fit, 
^17^^7^3 0 1 3^& 0 A-/^*S77^* 
3> N^HT^^^^^^il, ««C|C»LA-^S:^ 
fft5ri-4<, fel^p y?30l 3— iifr 0 
[0 17 3] ai^p^ 3 0 1 3ic^v^r, #iccas 

C(C#J^#(tbtl, M/U7^3 0 1 9^i& 
b, ^C^g^CO^^fcS^bif, j&l^n^3 
0 1 5^51^ B —s<^ 7 7 (do_B_flag) tflz y b 
$JxTV^5^*IJ^i-5 0 B-^777W3' h^ixx 
V^^fctf, tf:y h^l/— VSb - 1 dSlfs' h^^^- > 
Sb t SiL »I7^p y^30 16) , M7p y ^ 3 
0l7^iStfo B-/^$/t7 7 ^dSir y h£ixTW«£ 
V> # t^(±. S&a^n 3/^3017 ^iitp 0 fc!7n ^ 
^301 7"Ctt, A-/^77^ty h$HTV>^^ 
#!JS-rS 0 "try ^*^^TV^S^ibf^, b^;h/W7S 
a -l^t> h^^-VSA t^tu (^17^7^3 0 
18) , tim&t&Ti-Zo A-^7 5^dS-fey 

[oi74] <«»y y->t°7^; 7 k->^x^t?«, 
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!yy-^-Hi3i©" ~P"" Srf^, y — KEJL 
^tDy-M«n€ti4j@^£i$o 0 ^y-KSflfit 

[0 17 5] ^ y— fltaSl^ 13 9 75^111 1 (^Ufc7 

[0176] *^(ddov^fi, wmm^-mMmz 

»rf5 0 fnyy-Wfft (zerotree coding) (DX 0 

^O'frS^ (singif icance) ^fz&MM (insignificance) 

Sc"C&5 (^a^^^^^filffi^T^lfe^ffi^SPo) 
ftlSc^o^v h y-fi-o^St*??^ — ttfic^-g- 

ft^iX^ 0 rjXb(Z>y y— li-^n^ y— (zerotree) t 
y — /U— h (zerotree root) t &ZkF>&>& — 

<c^^#&1-S*e>ti, «SScft#.«<E>^ ^ h y -ji" 

BflA-tfn" (isolated zero) ffl v'^A'Srffl V 

^< IT, lO(0yy-tt. #*<Z>W-^ (si 
gn) fc^tcft^lk£nX\,^^i/i/3 ^fCOV^T, 4 

o^vy^> (fflfiiWWiS, JBStt^rSU HUt£n*;fc 

[0 17 7] Ji&S^-X^ffcte, EEUBV^^^-CW 

y -^o«t (^t«=i^ ft??fft^5 0 ±o 
^^^^t^^y^tfe^,) MSc*«»^e> 

[0178] Shapiro tt, ZerotreeW 
tftiajaS^— ^^^Sr^BWfF^S, 321, 7 
7 6-g-eBB*LTV^5 0 Shapiro^STU i 
}) xbkWlV xhb^o 2otoy^ hSrfflv^T^*:^ 
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5rfStft"^5o i/tf—y jjJ>X (significance) U^<jU 

MM&lXte, #f§Wtf>Jaftft^— *^7VW1Z e r o t 
r e e "Cfo£ 0 

[0179] SUOllffiW^&^Tte, Zerotree 

(shapirot^ i o r ttfc) \cmi& LfcjaiS*^— 
<, y * i o^ttfflv^n, -t<z>y * h<o#^uy 

£tt£ 0 aftSrA-^-^fcB-^/u-^l^a-f 5 
rill S h a p i r o&±}) X h irB'jy X b£rffl^T 
tT*ofc»St-ffiS-r§ 0 ShapiroOSi!l7f 

P^y- (Single List Zerotree) fed, A-/^<bB 
2o^^f 5 0 :i;ft£> 2o<7V^fi;- ; £ 
tt-?H> Sh a p i r o <D^<^ t MP<* t^ffiSi"5 0 
n yx b -ifnyy— ^f/WCoV^t, tAT^ 

[0 18 0] «^^tft^^f^Mf-»{ff 

S^Scoiocoy^ h^y^-yrt^{^^ 0 rcoy^b 
co^i^y v Mi, Rju^yhr K# >\s—~f*tz.\i 

TV^^V^T, ^T^#.^A-^yU—y©y V/^—i 
LXy^frttftZiiX^Zo ^Mt^M^t-ltmMXh 

-^/u- b B - ^/^-^/t^^ I J n§„ r 
[0181] -^5S«T«, B-^ywSt5 2 

[0 18 2] Dfti-^x/Wk^ixS- i:^ s 

**IB^y ^ brtco#^cQj[ij^[l^y-«^ 

(linked list) tfSffl bixS^fc Ltt^V^ 

[0183] -mmmxte, «»»tf^ n • ^^7->f 



(20) 



#BI¥8 - 1 3 9 9 3 5 



37 

io^^h L< 13 try b y u - >Iftii**St)f f It $ 
Yzf^—^—tn^\\:^fi^>(ox\ 7 — *<Z>tTy hr/U 

(depth) t7-f/v#«»J:>9#5ri:fcioT, try 

#1 4 9<Z5 8^yh(Z)v'^7^#^fcL< 
[0 18 4] HI 5XtfHl 6W^^)¥-^ h • 

if p^/y — !RF^b^cz-fe^s:^i- 0 — mmwx*^ mi 

p ir ^ 13#0 g> td^^: C (D jfjv— -fyytffr" A- # As— 
2 2 2tCii^ C«ft^" A^/**^" 77^" * 

:/p 3 2 0 3^ii^ ffiSCC^y h Sa ffi 1 Trfe 

[0 18 5] «8cC0>tfy NSa ^i-Cr4(tnfi, MS 
7'a^ 3 2 0 7 (131 6) — iltPo flb*. «*COtr 
y bs A a* l 13^ tei^py^ 3 2 o 4-ii 

^ «*C©f?# (sign) dsn-efcs^JSi-So 

Kl^p y^ 3 2 0 5) , M^p y^ 3 2 2 9 ^it 

>fc£*X (M^n 7^ 3 2 0 6) , MfS^n j/^3 2 2 
9— ittf D MT'oy^ 3 2 2 9 tttC©^^? 

[0 18 6] 3 2 0 7T\ &MC<D$:X<D 

^Sfc (TO fcoV^lfy b Sa ^0-e&S^*IJSi"S o 
tfybS A ^Otit^&^fl r-Vv'aVfl" A — ^ 

1) iUTW^bStb «l^n^ 3 2 0 8) , T'p 
•fe^(i»T"T5o flfc£, ffi*CZ>±ffi(Z>T-HI (T) Mo 
^Ttfy hS A ^0-C*>5i:#{-(^ " A-^/W-:/" 
nyr^r^ if p;w~ h" (00) £LT#-5Hb£ 
*b5 »l^n'^ 3 2 0 9) o Ztlfrb, &MCO^ 

(*S<3:/n y^ 3 2 2 1) , 40i3Ste&T-f"5 o 
[0 18 7] SU<0|glfi«-Ctt, :/pir;*<a»TW&*, 
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[0 18 8] — Hjffiffil-eftv B-^^^b#fcixS2 7c 

2 fc'y hcoT^y 7"<y h (1MXte4) fc, O&^/u 
n^'If^M^^X^r^ h^^V^T-e, 4tc (t^X4(C 

— y ^ Ffn7 y —^ffc^n-fe^wsiJcoJIlfiW^ 

fbte\ ffljS^n s/^ 3 2 0 2dii^ «ftCC0a^" * 

^i"So «»C<D*W" 77W ** 

L^L, «ftCW38©" »^/*St3t" 77^F 

fe" ^-^:^^nTV^^i#^Cf■i, jaiyny^ 3 2 0 3 

[0 18 9] «»C(Dbfy hS A dSl-e^ttixtf, «LS 
7'n y ^ 3 2 0 7-^ii^ 0 ffe*. «KCC0lf y h S A ^ 
l-CS>5fcbfi, M^p^^ 3 2 0 4Mxt^., «C 
(sign) ^jE-efc5^3ti-S. «»C<D»W 

0 5) , ^a-fe^tiJdTi-So «*C^i??-f-^jE-efcS 

f^sytt" A-#jv—-r ^i/v-^^v 

0 6) , ^nir^f^TtS, — SIlSffilT'tt, 4tc^ 

T*w-^ffc£*t5 0 su^niSffii-ett, ^w-7-y^{L^^ 

^i t*^ h^o<oi#^2 tr^ StfSi try 
l<Oi:#<Z>SS2 try K ^fc^>) o 

[0 19 0] «tS^t3y>r 3 2 0 WStCCO^K 
y h S A &QX+ftfttl&, r^a Vfl" A-^/V— 

n" (0 1) tUff^tStl (Myo-^3 20 

8) , ^n-fe^f±j»Ti-5 0 ««C«)iP» (T-) 

^rf-o^ tfy h s A aso-efcsftbtf, x^a^ 

h" (0 0) tLr^{t^tL5 (4&3Syny^3 2 0 

9) 0 ^tt, «*C(0" 7 7 W a 
5t" tC^^^tL5 »iyp^3 2 10) 0 ft^T. 



(21) 



^§i¥8 - 1 3 9 9 3 5 



39 

3 2 11) , ^nt^li^foSo 

[0191] <m^^ y^>^m^^^x\^ U^r 

[0192] |19[j:fP^y -TK^^t; (zerotree 
horizon coding) ~? v ±* <Dfz£>(D A — s<7* ~f u ± ^ 

(D-mmm^^L, raxtsEu 8WBI4 9<d7v±x 

V^^W^S (iaayczy^ 3 5 2 1 ) 0 " A-#>V 
I/d 5/^ 3 5 2 8 Kit*; «$CC<0 M 

3 5 0 2fCii^ x 3 7n^ % >^3 ^f/u—y p ^ 

[0 19 3] ftK, t^>v>3 V^" affite*^ 1 * -cfcs 
ti>mfci~Z> «S^n y ^ 3 5 0 3) e xVv^a 

^ 3 5 0 5) , 
[0 19 4] 
1*2 8] 

2 S A 

[0 19 5] KWlfeZtl -^ 3 5 0 7) , « 

»1/d^ 3 5 4 1) , Mffli^T"T5 0 
[0 19 6] r>^ayF mMtfl^M" -Cfc^itt* 
(AOfJS^D -7^ 3 5 0 3) , xVv^ flUffitt^ 
I" "CfeSd^J^-fa Wiyn^ 3 5 0 4) 0 ^v- 

3 5 10 (Cil*, "fi/\/ g fny!)— /W— h " 

^ 3 5 3 1) , ynir^(l^T1"^ 0 
[0 19 7] U^U ai^!X^ 3 5 04^JJ-ef 

C^^ft^KJgSfr 3 5 0 6) , « 

[0 19 8] 
[»2 9] 

2 S A 

[0 19 9] f^K^SiX (MIT'p^^ 3 5 0 7) , # 
[0 2 0 0] 12 O^ffi/h^^^^^y £rffl^£i£ 
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y — 7kW&^yv^*Ofz&OA-;<xzfti±x<Di&(D 
^(cisv^-cfflv^s-tds-ef So 12 2 o dfcv^-c 

■fe ^ tt«0 ft C i: ^ 9 Ma ' ©HISSES # 0 -C fe 

SiH^-fS (jai^aj/^ 3 5 0 1) 0 0T^(^ 

*»a«Lfcfe*i&S0 7te>tf, ftl^n^ 3 5 0 8^ 

£ 0 " *9S^" "Cfcixtf , i&S^n 7^ 3 5 0 2 Kit 
*, 3^i/i>3l/teA~i?si<-7 p ^>^*XbXm-% 

[0 2 0 1 ] 7^>v>3 v^" T*fc5 

3 5 0 5) , »<7>#fe*fffi^ 

[0 2 0 2] 
[»3 0] 

2 S A 

[0 2 0 3] KKS£tL (MI/d 7^ 3 5 0 7) , ^ 

[0 2 0 4] -rv-^a >-tf5 B ftfl|«j^rS w "C4*ttLfi, 

3 5 0 4) 0 " ffimtt^M" T-iltM, MI/p 
3 5 0 9 Kifi*. ri^v' a Vj&3 w fpyy-' /u— h " 

7^5" *3t" tCKSStL (M^P^ 3 5 10) , 

^3511) , ^n-fe^li^TtSo 
[0 2 0 5] Ld^Lft^p,^ 8ii7'Ps/^ 3 5 0 4Of 

5 0 6), «fRCCD|6S!tfi£H 
[0 2 0 6] 

[ifc3 i] 



[0 2 0 7] (Cf^^^tt (fel^n i/^ 3 5 0 7) , ^ 
[0208] Shapir oft4Sf^3 >Srftot 

4: J; f9i¥*H^iaiE-rsfcft, ^Lft7^7r^3' hi 

[0 2 0 9] • ffig<DT*£^o&t^ (fn7 y — • /W— 
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h) 

iiK^^O^t©^^ii^ (non-negative) 

• mm^-o^x(D^m^m^} (non- PO sitiv 

e) 

(sign) fitfat^aj^ftSo S'J^nis^J-ef^ ft&GD^ 

(sign) »JR*fcfcife*MtfWISOfc5y y-ds^WFTtE 

[0 2 10] <^r;U"f-y<^ ]} 7* x (Multipass Li 

st Based) ^i/liffitl^^f ^ >^>« 
WCioV^T, *?B*ffl»t-IB*Snfc7k¥tRi^ (horizon 
order) ^ 5 I^i^^f ft (fre 

quency embedded coding) H A— ^Vu— ^fD^^C^t 

of-ffiF^kii, " A-^-y j£*H£ M , " A-^ 
/U-y (sign) " , »Ut B B-^-y 

[ o 2 1 1 ] m 2 i te&mm^M- y * b*¥^-^ft^° 

a-fe^ofc&^A-^^^— MMM<D7v- — h~V 
fflL#£ 0 H 2 1 t^l^T, ^WA-^^oir^filO 
^^JSi"5 (fil^P^ 3 1 1 1) 0 " A-^VV- 

jftl^P ^^3 102 t^ii*.««:C©tf h s A ^ i -e 

(0) tLTffi-JHt^ix *I^n^^3 10 3) , ~f 
31;/ n y ^ 3 1 0 4^ii^«»C^«F-§- (sign) ^lET* 

ML" A-^Vi— ^T^fo" a««j** w (l 

0) i: Ltf f ft^jx (ftl^D y ^ 3 1 0 6) , 

3 1 1 7H*tr 0 flfc*. «*CO«F^SjET?& 

(d m jBswws" (id ^t-c^^ft^ti mm-^ti 

y^3105) s &3S^n y^3117 ^ifttfo AOfSr^ 
[0212] 12211 «|/J^5 5* 
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H 5 5 5 O7 P air^T^V>t#^ 0 0 2 2 Jc&^ 

T, r^A-^T'n-fe^ttlnft^ScCSr-^^^MA 

3 10 1) o OTfftttixii, ^n-fe^f^Ti-So 

n^3l0 2(ci§*#»C05S A ^ 1 -efcS^J^-f" 

£ 0 «c^)Sa asi-eftttnii< f^ayff A- 
#}v—7" ^>^r*xh<DMW; (o) ^tt^ft^ix 

WI^p 7^3 108) , ^n-fe^H*Tl"5 0 
C^Sa asi-CfeS&btf, ftl^ny^ 3 10 4^51 
^««C (sign) ^jET*fe6/H^-f-£ 0 

■fjfctttlM:, r^-^aVtt" A-^/U— 7"" ^V^^r^* 

f^" *B«ft#£t" (1 1) i:LTiRF#{t5n (M^ 
p^3105) , ^n-fe^ttjRTi-So 
[0 2 13] <ffi*^7 L s/y>ia2 3^*^w<o*— y 
* h7K¥^^7 P n^^(Dfc^C0A-^^^7 P Pir^(^--|| 

»I/P^3 4 1 1) o " A-^VW— t- 

T^5^btl\ fel^n v$ 3 4 0 2 (iit^ 3 tc^v^v 5 
b VteA-^Vu— ^ny^^r^ hr^^-^tl-6o 
[0 2 14] fv^avr aSW^E" 

fflS^^E" T?fc54e>tf, (sign) 
t^^^n *I7'p^ 3 4 0 5)\ «»<B*fc#te# 

[0 2 15] 

[132] 

2 S A 

[0 2 16] iC^^n («l3a^as'^ 3 4 0 7) , # 

[0217] ri/ita^tf* mm&j^M" -C^ttJxtf, 

p^ 3 4 0 4) 0 7^3 V^" ?gffi«J#E w 

(^a^n y ^ 3 4 o 6) , wMc<Dmmm$ 

[0 2 18] 
[*3 3] 

2 S A 

[0 2 19] (^17'p 3 4 0 7) , « 
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[0 2 2 0] i2 4Hl/h77^V^y^fflt5i" 

*5V^TfflV^#S 0 El2 4 t^^T, yn-fe^fllOfe^ 

»Tt§o L^L, #jftCi:^^^MA <£>lfca«*£*a s 
0 bfif, M^n 2/^ 3 4 0 2 iCii^ 3 %rf^J s > 

[0 2 2 1 ] ftt^v^s >as w -CfcSjS^ 
(aa^cziy^ 3 4 0 3) 0 x^v^a m 

m&omm" #e>tf* «»c<o«f-^ (sign) ^^^^^ 

[0 2 2 2] 
1*34] 

2 S A 

[0 2 2 3] (fttS^n 3 4 0 , 7" 

[0 2 2 4] 7^>v?a >3&s M affitfrtfiT' Tfftimtf, 

u >;/ ^ 3 4 0 4) Q t-'^^h ^«W#5e w "C*(t 

tttf^n-fer^^JHTi-^o La>U f^yayF MS 
t*S>54t)ll MCCO^ (sign) a*:ftKR 
££H «I^n^ 3 4 0 6) , «ftC<E>*fe*M£as 
[0 2 2 5] 

ms si 



[0 2 2 6] tcR^$n »iyp^ 3 4 0 7) , 7* 
[ 0 2 2 7] < i? n y y fc; 

5&Uq!2 6^@2 7&lfl3 2 8 [^-tix^H^StbTV^ 

[0 2 2 8] H 2 5 f«? n y y -^^b^O 1 *- V *h 

✓**:/pir;*<D— SSjte^JSr^U g|4 8 Xtfl3 4 9 
n-fe^(cfiJfflb#S 0 EI2 5td*5V^T. :/ni?:*te*#J 

ftTV^iH^-f-'S «l^n5/^3 3 1l) 0 " B- 

ixT^Sfcfefi* teSya 7 ^ 3 3 0 2^a^fCro 
Ify hS B 1" TfeS^J^So #»C<Z)fcfy h 
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Sb#" 1" Tfcttixff, f^a^tt" B-^A— 
3^** h<o" 0" hLXft-ZrittStl 

s/^ 3 3 0 3) > yDir^li^T-rSo »CC9tf;y h 

Sb F 1" t*54E>ll, 7*^3 V'tt" B-^Vu- 
rryr^^f^ 1" tLTW^tStt (ffiS^n 

s/^ 3 3 0 4) , ynir^^^Ti"5o 
[0 2 2 9 ] El 2 6 flif p ^ y -ft-^ikRVm— 

fr¥-ft^ik<nyv^xfc&fttofcm\,*btiz>s 1^77 

^^^y £r{£5 B-z^^^n-fe^c^toCQ^SSfy^^b, 
Hi 5 4&t£E]5 5^^nir^^ffib#5 0 02 6|:j3 
l^T, ^n-tr^iift^tc^^^MB i&»CCDffta»*£ 
*^o-efeV^*IJS^S (teI^O7^ 3 3 0 1) 0 0 

3 0 2\cm^&MC(D}?y hS B ^" 1" "CfcS^J^ 

a^fi" B-^U— >^ M ^>zr*Xh<D" 0" irbT^ 
-SjHtSix (j&l^Py# 3 3 0 3) , ynir^tl^T-T 
5. «StC£>ify hS B a*" 1" X*fc5ftC>tf, t^>^ 
aytt" B ft/' 7"" =3 VT^r^ h<0" 1" t bT?f 
-i§"ffc£;ix *I/D7^ 3 3 0 4) . ynir^f^^Ti" 

[0 2 3 0] 0 2 7f»SWOB-/^a^-*WJ 
Sr^U E4 8X1^0 4 B^^n-fe^^flJfflb^So El 
2 7tCjoV^T, ft^t^mCOO^/l— ^7 7^" B- 

36 11) 0 *coJ:5tw»^StL"CV^ftjm^ V°nir 
^fi^T-T^o b/5^b, ®CO^-/77^ M B 

^ 3 6 0 2) o ^tC, x^v^^y^" 1" -Cfo^^J^ 
•f5 *17'n^^ 3 6 0 3) 0 xv^h >fl5" 1" ^ 

tf, «»C^lf y h Sb ^iry h^tb W17d 3 
6 0 4). yDir^ttJHT-r5o 
[0 2 3 1 ] El 2 8H«|/h77^^^y Srffiffl"rs*« 
W©B-^^a^A&^JSfeWSr*U 0 5 4X1^1215 
5^yuir^tC^oV^Tffiffl-e#^o H2 8tC*3V^T, * 
30f£«ftCfc-^*^M B fcco|fcaao3»*36S*O^J^ 
(M^ny^ 3 6 0 1) 0 SSCtv^^MB i 
©Iftaa[Ofe*dS0*ibtf. yn-fe^(i»7i"5o b?i^ 
b, «^C^-7^^Mb tiftaatfcigSrAs^o^fc 

Six5 (^a^n 7^ 3 6 0 2) o tit, X^v^a V 
1" -Cfc5a>*J£i-5 (tol^nj/^ 3 6 0 3) o 

-fey h Six (il^P^^ 3 6 0 4) , 7*a±XtemT 
[0 2 3 2] **WM:, ^ n ^ y -HS*^k^7k¥)iI^ 



(24) 
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A" B" ^M^^^Zjtb2%(D^-<>Y 

GD/^cD^Ci, o*9, V^<o^t'y h/i— v^?? 

[0 2 3 3 ] <=iv^^^ h^ex/^ft3l>— Illfi^I^ 
II. 5ffl^/M^y h tfV (bin) flSJB^b 

fi& 0 Cti^s 1 0 2 4fi±9ff^3Vr^hSr 
ffll^S J B I G<D£ o t£fa<Di/X i rMZ.\k'<Z>k'P*i: 

£ fete try hfiB^ffibfc, tuf^-^£ttfe^-^ 

^n7^yr^^ hf^ cfc ^iiSft^"^^ 3 ^ 3 ^^^ 
[0 2 3 4] ^<ojH»J£r^lf ft©i:*39"C 

5) if y MS, -t<z>ftii©if y h tiiS4ofc = yr^ 
-si- try nci 9*f+#Jj-fcixTt<J:v\ 

[0 2 3 5] ^t 1 ** h^xViw£)&&J^ £fHJlft1*5t 
4 fc tt^/i^tf £r*-f § B {ft Srffiftl" £ »c 

#t^fiS-efo5 0 ttia^fcttx*;* btf>*8fc'®«B\ 

[0 2 3 6] <te»*Jfc0J>#3B0!te, ^-K^TX 
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[ 0 2 3 7] <^7>-yf>7^^>W^7t 
y—K . ^i-7Vy SIJ£WS|22 9 

il, x(2)-x(5)tLT/TLfcl6lfy h©2^)i»ro 
A;M^£4{@&<9iMj\, 
[0 2 3 8] 129 tCjoV^T. 2 * V?" 11 " f£«il 

<£>£B^ (S) SI, lfyhV7h^ns/^ 1 0 0 3liJ; 
9 1 6 tf y H-Afcki'LS. r(D1^7F^7b7ny 
^ 1 0 0 3(1 1 7 fcfy hA^£ 1 try hfiis? % 
^itCfc 9 2-C»J6##£-r£ 0 

[ 0 2 3 9] 6 ^ -1-18 -811 " iftSEaiifl? 

^v^fl, -S 0 +4Di+S 2 tv^5th*S:^SIi:1- 
S 0 S2-S0 <£>ft*fL Hfyb^h^PyMO 
0 3cotU*Xt^Yo(0)S:S(tSt5-l 6 tfy 0 

0 SlciiO^ftfcixSa 4Di3Sli, »*^1 0 0 2 2r 
2 tf y h^7 h:/n 4£ffll^Tft'S:£n£o 

1 6 tf ^ hSIffil 0 0 2<DtfJ^U3\ 2t f ^^7h 

1 0 04©4Di m^twM^ \ 0 0 5(^ta^^*Pff 
3&s2 0ify hiPWs.i 00 e^Jz^ff^fcixSo 

»<OiP»*C0ffl*^, 2 tfy h y# 1 0 0 7 

laot 1 8 tf^ K-A«>e>*LS 0 z-<r>2\fy Y'yy V 

7'n^lOO 7fL ^<D2 0 t*y hAA^2 tfy 
[0 2 4 0] r^J:5t-, iK«fcS;h,5»*^— 

• 1 6 tf 3/ fJP*SI IB 

. 1 6 tr.y vmw-m 2m 

• 1 9 If y biD»S lfl 

[ 0 2 4 1 ] ft&tf>**0g-CE:, NVy h-t4X<DAt)<0 
tMfflO (N+3) hJpffS^Sftipjxsr t(c*5 
[0 2 4 2] r^fe^lnJfS/«JfStt^K!>^r3 

[0 2 4 3] fc^V^fl, x(3)i:x(2)(©i**^ftfc9 
(C, x (4)-x (5)*ff»U ^MR^7h*fett7 
-f 7U^40.a<^fc»<!Ox (2)-x (3)t L^5t*5*"C 
WLttiv^ ^(0^^-17— K7>f;^ (Xt^Tt- 



(25). 
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[0 2 4 4] ^^^Vy h 7^/1^ a* |g]3 OtC^Stl 
Tl^ 0 Yo(0), Yo(2.)A^tt«*Sgl 1 0 1 K«fc t)« 

*8l 1 o i^m*Sr4-cSijJ[i-sr fCfcSo 1^)2 
tf y k>7h/p^H0 2 coffin irA^Yi(O) £tf> 
PflTttaL^JfcfcixSo A*Yo(l)H 1 If y hi/y h 
yn^HO 3(c«t9£tc:i if y bv^7 4: 
2fi&$iT,5o Yo(l)^lt^^^7h (2fg) 
h f (Dfi(D L S B fi«S^ 110 4 

y^ 1 1 0 3GQ 1 6 tf y htH^ttt^S^TJflSISl 1 
0 5 1 0 6<7)A*t*5o *D^1 1 0 5& 

U«*^l 1 0 6 0>fc 5-*^A^fi, 10 4 

wta*T*fc§ e ad^si i o 5xtj*«*si i o 6 com 

[0 2 4 5] 2 o©^ !l 3/^0 1 oJrlA/tftfflf 
£3 0 ^1*ft©4§^t?fc, 2 0 tfy h<DU& 1 tfy hv' 

^ h£ti (2vmbii) , l 9 try h«i£ix5 0 
^ttffiRlfcttSr^fT-rs^xAW*^, TtiLl 6 tfy 
b£ffi^LT£^ 3 tfy KlSEffiLriV^) e a 

Tffil 6 try h*ffl^LTJ:v\ 

[0 2 4 6] Ntf y blMXcDA^^g^ HH<£>Nlf 
^ IfflO (N+2) tfy lffl<*> 

(N+3) If y hiPgS&tfUBtf) (N+3) fcf y h« 

[0 2 4 7] < ^ ^ !J ©ftV^>*3lffi^ •? x-^ 1/ jx 

h7>r/u*£>;fc«><z>^y Rxif—fyv-tgrn^Mi- 

Til, 1 ft©7^7 U-A^M ^ y Wof: <9 A^)Ht 

V\> 1024X1024X16 tf y hCOUfflffi^ 

7 u-i^ 3/77 w h < <om&^ iot 

^a^-CfcSo i^t^PHft (0iJx.l2\ A 4, 4 00 
DPI, 4fe^Itofi5 OM^M b^^^tfc^)) 

[0 2 4 8] fc*3, ^5§?q^l^v'^T^Sr*ai"S 

Si £*t£^y tel 0 o^coi><o;6^7££ 

7 ^7 l/— ix^y 7t Srffiffli"54i^(iilt 

[0 2 4 9] 7^/^Tf^y fctefflSih,*^-*^ s 

&OSWC*><5 0 **ii^«F^btt. ^«m-<-^W^ 
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ttft^t^o 7/1/7 u-i^^ * y S:i$o^^f At* 

7/U7U— i^^y7 7*^^fc*V^^x^7 1 A^)^i^, 

= yr^7 b ^f/v^ 1 oco 7 y — 5>^Scfc tjv* y 7 

owy — ^r^atSo 

[ 0 2 5 0] **^<Z) 

5o rftkotf y b y— ftt/w^-y^v h 

[ 0 2 5 1 ] 7^7WA/vy7 7^0^7^t 
tt, ^i9^Wtyxyhat^|?ff^ 

^y7rS:«ffcftv^rAm Lfc*9F-5§- 

* srffa-r s 7t * tc ^ ^ y £ fcte^-r ^^cd^s^^ 
ne^* ^ ^ * fc »ffir«« sr* HE -e # * 

[ 0 2 5 2 ] <*38W<?5 1^^^7 t A>*^tt> is 
It^5i^^»S:fi«t5o :©±54^7At 

sg-fafefet^Bt^ns^^y^ B«^est-ft# 
[0253] <a. l^^^iftcofcfcw^— ^ffa>ia 

3 1 il*^P^(7)^x.^ t r 5tdS6o"CffiF*t(-7^^>IH(- 

5„ #7y — ii 2 4 x 2 4 - 16X16 = 25 6ffl<Z)^*: 
^*t5 0 U^L, *«P^(ct3ttS^-^ixy 
<^iS«iiifi7>f/l-^(^— 7 ^7 p Ltv^cot, # 
^y-ti2 5 6lBi8#ft©AM*t:ft#no 2^ 
y^" 1 1" ffi«»i|7^/U^ (L) H:^<d--/<-9 

s -s i i" ^*iii§7^yu^ ( H ) ic&m-r&o i&M 

ffi©7^v^&:3[Ek ^v^ri^JSaigyw t ^^^rl^Hls 
SlJlJ^^^ii-^^ (LLLH) m±<D*- ^-7 
y^4i:5 0 (S«fflia7^/^S:3lEl^tS (LL 



(26) 



#58^8 - 1 3 9 9 3 5 



49 

L) Id ft, 2 3 =8{B<DA*Hiif£01^- hSr^Stt" 
£ o 8 x 8B*i>->f X^i^/K— h®«^Bi3 l i^^ix 

f-^-MS^ft (6X2 3 ) X (6X2 3 ) =48X48 
BSf-e&So lO©4 8 X4 8IiWt#-hgljli N 
113 1 CULfetlS «t 51-3 6B©8X8ypy^^fc4 

So 

[0 2 5 4] 0 3 1 Lfc 4 8 X 4 8 WSf MB 

Zttttfcl 6 X l 6fiB*§fcte, ££#JJB£;h/r*5b1\ & 
co 4 8 x 4 8 1^- hffi«tr*iJfflSix5^i:^*5Pf* 
Sr^-ifo liB^3^;H6xi6^5||-|[^ te 
CD8i@(7)3 6X1 6^Jft^oV^TOHfr^fe** s 

^y^r^bSn^tHSiiX, *LT^g|<Z)S?4 W<A^*r 
lib 9fi©3 6 x i 6^t:Kix5o ^.(om 

ft\zm~f-Z>s<y7Tl)^m, (2XBM+3 2) x 

1 6Ii[:^tt^ 3 ^) , 

[0 2 5 5] 0 3 2^1^^/k 7 hy^/U? y 

5'htt7^7U^ffl»^S'M30U 1302 
1 3 0 3^b&S 0 1 3 0 3 ft 12 

2 9\cM&LXWSlLtz7 4Ji'*frbtS:%o ^yi3 
0 2ft0 3 1 IClSSLTilJl^fc^y ^fgU 
*fc««icSrt&#3-t-5o y^i^Wm^y H 30 1 
ft, ^^1) 1 3 0 2 i7^/U^ 1 3 0 3©^f^7 
a — SrSt^-TSo M30 l co»if£ 

[0 2 5 6 ] 03 3ft£»J<D^— -fUy Y7JJV$^^ 
£ffiffl^tre&£ 0 -SU£#iJ~lr(t, 7>fW 1 3 0 3tt 

^bZftz^^yffim&fcfrftvicftzoe ^yft, 
^^y^y^^7x^^^.y M40 id ^a^i- 

!) ^ M 4 0 l tt* fc, ^^y l 

3 0 2OAtB^J (I/O) tyj^ftD i/ok<orA<D 

[0 2 5 7] 7>f/V^ y y^fe*l^5t £4x5^ 
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ysifiiBtciJPx, ^^y i 3 0 2^HiAMt/^> 

^St&5^t Uxfcv^ H*^7^jilf-A^£HS 
4 btf, ^ y7 7 <0fc £>f-^4^ ^ y ##3^45 

[ 0 2 5 8] &1 ^fcfc«9«*<Z)gifi 

(WSKSfcttflMBt) «r*Mfrrs»S\ 

ac^-fpj t^p^-r 5 mm * 1 tr* fc ft 1 j?u Ki&#rr s <d -c 

ft4<, lflWNXNT'ny^ (Nft2G9-<£3l) <7>g 

*fflCn^3 >-£#*-fixft\ Mi^^eyr^ 

*IrI T ^ ± * RTfykW-jJfo T Z ^ CD V ^*U- fc # L < 
fgftJ-efcSo 

[0 2 5 9] @3 4(C^£tiS£ Sft^^tf)* 

^f^iJfflT#SJ; 9^«/&L#S 0 2^^^^ 
^■fe&j&^^^^SrSR-rSfcft^fflSSixS 1 try h 

*Tffi if v y ttkWw* srfc^io-cfi^jxs^fcL 

4x&V\ AsO? <DW>^, 2 fcTy b(O^V^StRfcf y h 
ri*. tK¥M« £SS0ffi«og:Tte2 try b^Ap* (2 tf 

[0 2 6 0] 0 3 5 ft, 7 M 301 

(0 3 2) fc£S 2 U^;W£m&m%L-tZ>Tctf><D 1^ 
y^/^9h^ir^'t Q 4*3, KWco^±s *"f 2^ 

-T5 0 ffitDHJ£«T*ft, 3 U-</K 4 

ft, iyy-fcfc5l6«©«»S:ft^ Itrf^iJffl^tL 

l yy-o«ftf;:#tS7>f;^ y Affi^t— 

htwfti--<< i 6nra^artT^ii(fbn5o ^ 

2 ^-y/u^ y v^ibff^igj^-rsfcfe, ^ijtbft 

i"5 2<B^7>f/W^^fflV^?>n5 0 03 5ft, 7<<Jl># 

[0261] ^^/^^ y >y<Dmmity j ^$<Dm^y 
v^&ss^-e, ^^^^y>^ft, fc5yy-<o«ft 

y y^oflufcfififctL, <e«iiiS7>f/u^ y >#\mfe 

[0 2 6 2] <D&¥-7 4Sls# y y^ftU#£"j0^ 

s 0 ) ^j2^e>^j9o»8Pfl^ (m2©7--f^tc 



(27) 
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^y ^e>#x.e>ii5ir7K¥7>r/u^ y >#\z.&z>*r— 

fcbi:CtBB^T*#5o HH, HL, LH«Ste GI^ 

[0 2 6 3] 7 4/i'#ffi2®tittXte, u^/H©*? 
£5tc£5lSMoj8*"e, i^^o^zMP^-f y 
L£^~^a^#btiT^fc 1 IM^M^^J l 

[0 2 6 4] TE*itt, &mmmtL\c&rt?>&7'<^ 

xm^yi?<o&r$&w.xfoz>o m&yjfrfv^yiSift 
oAA«, as*" l" *fcn M h" &m^xi&m, mm* 

/u^srSi£7^/u^ y mv^xz&mt 



[0 2 6 5] 

ft 1 



Time 


Filter 1 


Filter 2 


0 


1H(0,0) 


(idle) 


1 


1H<0,1) 




2 




1V L (0,0) 


3 


1H(2,1) 


1V H (0,0) 


4 


1H(0,2) 


IVl(O^) 


5 


1H(0,3) 


1V H (2,0) 


6 




1V L (0,2) 


7 


1H(W) 


1V H (0,2) 


8 


OH(0,0) 


1V L (M) 


9 


(idle) 


IVhW) 


10 


0H(0,1) 


(Idle) 


n 




0V L (0,0) 


12 




OV H (0,0) 


13 


(idle) 




14 




(idle) 


15 
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[ 0 2 6 6 ] l/^/H*¥7^;^Uy^ #C<£>AA 

mmmicMLxmi 1 1 tut* r t a*-e# 5 d 

X\ y^^^amxl {T4 Y?v) fc&SK ^eit^A 

jjmmmmmi 6 i^ssi irtc^55 0 igu^^ 

[ 0 2 6 7] 2 W></K7)4&'frS:#JS*AHT 3 w-</KZ> 

[0 2 6 8] 
[*2] 
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54 



3E 2 



Time 


Filter 1 


Filter 2 


0-3 


2H{0,0), 2Hf0.1), 2H(2.0) 2H(U) 


(idle) r (idJe) 2V L (0 r 0), 2V H (0,0) 


4-7 


2H(4.0), 2Hf4,l), 2H(6,0) 2H(6,1) 


2V L <2,0), 2V H (2,0), 2VL(4,0) / 2V H (4,C) 


a-n 


2H{0,2), 2H(0,3), 2H[2,2) 2H(2,3) 


2V L [6,0), 2V h (6,0), 2V l (0,2), 2V H (0,2) 


12-15 


2H{4^1. 2H{4.3), 2Hf6.2) 2H(6,3) 


2V L (2^), 2V H (2,2), 2V L (4,2), 2V H (4,2) 


16-19 


2H(0,4). 2H(C5), 2H(2.4) 2Hf25) 


2V L (6,2), 2V H (6^). 2V L <0.4), 2V H <0.4> 


20-23 


2H{4,4), 2H(4,5), 2H(*,4) 2H(6,5) 


2Vj.(2,4) P 2V H VA), 2Vi r (4,4), 2V H (4,4) 


24-27 


2H(0,6), 2H(0J) t 2H<2,6) 7H{2J) 


2V L (6,4), 2V H (6.4). 2V L <0.6), 2V H <0,6) 


28-31 


2H(4,6), 2H(4.7), 2H(6,6) 2H(6,7) 


2V L (2,6>, 2V H (2,6) r 2V L {4,6), 2V H (4,6) 


32-35 


1H(0,Q), lH(0,n, 1H<2,0) 1H(2.1) 


2V L (6,6>, 2V H (6.6), 1V L (0,0), 1V H (0.0) 


36-39 


1H(0,2), 1H<0,3), 1H(2,2} 1H(2,3) 


1^.(2^), 1V H (2,0), 1V L {0,2\ IVh(O^) 


40-43 


0H{0A (idle), OH(04X (idle) 


IVlC?^), 1Vh(2^ (idl*), 0V L <0.0}, 


44-47 
43-51 


(idle) 


2V H (0,0), (idle), (Idle), (idle) 


(idle) 


52-55 


56-59 


60-63 



[0269] S3 (14 l/^/l-fDWrn&^i-o 1 ^/i'— 7" 
^«§Ct-o^2 5 6B*H^~;y hfc5Wt% 



5o 

[0 2 7 0] 
[«3] 



S 3 



Time 


Filter 1 


Filter 2 


0-1 


Level 3 Horizontal 


(idle) 


2-127 


Level 3 Horizontal 


Level 3 Vertical 


128-129 


Level 2 Horizontal 


Level 3 Vertical 


130-159 


Level 2 Horizontal 


Level 2 Vertical 


160-161 


Level 1 Horizontal 


Level 2 Vertical 


162-167 


Level 1 Horizontal 


Level 1 Vertical 


168. 


Level 0 Horizontal 


Level 1 Vertical 


169 


(idle) 


Level 1 Vertical 


170 


Level 0 Horizontal 


(idle) 


171 


(idle) 


Level 0 Vertical 


172 


(idle) 


Level 0 Vertical 


173-255 


(idle) 


(idle) 



[0271] jfm%<r>7 y ^^sw^yt^ 

[0 2 7 2] <B. l/^^r^ffl^yr^h^T 
3fiC0f-y"^y- (subtree) "Cfc W</KDH 



H, HL, LHfiiSll, l^JK^ra/HSft^-ry 
[0 2 7 3] < 1 ^J* • \/Jf— 7 4 % (signif ican 

ce) yy— >-t?ny y — ny^* h^vvwii^v- 
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?)v noon n^/mnm^^ v m o 9 (S3 

7) iV^-7^^7>^ (significance) ^.-y h 1 7 
0 2 iV^5 2 0©M=-=y hSrStTo ^Vf^F^ 
tvU 1 7 0 0 1 7 0 I tW- 

(tree) ^ ^ ]} 1 7 0 3 t 2 OCO^ ^ ]) & (^^ ] J 

[0 2 7 4] Jfejtfffi^ ^DHOHt - + 

^iftj|6»t©tft^^3.- (queue) £fF5 r 
oTife££;ft£ 0 ^7^>^7 H 702 

^7^3y«t6o yy-^^y 1 7 o 3n-> 

[0 2 7 5] JWT<^R93Ji, 1 8 \fy hxh V , 

So 

[0 2 7 6] ^-ffi^ffi^-^ryx^V^^iy b 
10 9 <D— JUkWH 3 7 t^*ixT*3 9 , riLttA^I 
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<£ 5 f-^$c£ tur^o 5 , >f * l 8 o 
l, T^Xw^i?- (mux) 1 8 0 2, ^^ftyr 

4 (priority) ^>^ — jf 1 8 0 3, 1 8 

;7^;*7>,x (significance) ($j X. 5 tf y h 

ffi) , A*««^)fi» 7 tf y h) x A#^» 

09f?-5§- (sign) (WifJlt^yh) , W^7^^18 

So 

[0 2 7 7] MUX 1 8 0 2(1, ft^-feftfey 
y^^^^j.- ,^ b i o 9JdB:SA*Ufc««0 1 7 If 
yht, :W17t^7hH^W (2(^)i«) 1 

8 o ltz.xv&mLfzho&^mzkofcmmztix 

l>5 0 MUX 1 8 0 2©IRA*I-A5^lf y b (ft 
ftOf7K7) 2o^A^(^5^^IEcOt 

[0 2 7 8] $&—mttW7*—Ty 7-4 h 

i o gtt^-ftyr^^ya-^i 8 o 3§rffiv\ & 

[0279] ^^y^! 8 0 4(l ioo>fy7y^ 
X&ikirZ) ( i o(Dt^y y -^Siftli 1+4 + 16 

+ 6 4 = 8 0 A£}&m*y v -mxh 

[0 2 8 0] 
[*4] 



Level 


Coefficients index 


0 


0 


1 


1,22,43,64 


2 


2, 7, 12, 17, 23, 28, 33, 38, 44, 49, 54, 59, 65, 70, 75, 80 


3 


3~.6, 8.-11, 13.-16, 18...21, 24...27, 29 ~32, 34...37, 39-42, 
45.-48, 5(1,-53, S5...58, 60-63, 66.-,69, 71...74, 76.-79, 81-84 



[0281] E38»j, mztu* ^-y noi <n— mm 

$i<D7v y$mXh% Q 100^7^^ (1 9 0 0-1 
916) t^^V (1 9 2 0-1 9 3 6) pTh64# 

i/y^7 4%y%u^Mcm&tttfbtix\j^z> (tztz: 

H-CfcW o 19l6ir^^yi93 
6{1^^^^^^>-^ (significane) W</H 7 t-M 



W</Uj&S&5 0 lf:^ot, 1 7i©i;^y^l 90 
0-1916^ ^tl(:iaLfcl7i^y^y 192 
0—1 9 3 6 dSfe5 0 

[0282] — mMMx\^ ^-^^y tyyy- <e> 

0Bx.fi l 2 8 £Aft<bi-L5"C*fe£5o ^^ey^#^ 
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y ^ffiWcv^^icft, ^7^y^^/n6i: 

£ Kft-u*ft3 2 if y bCQ2oO^> h U— i: 

ftl/-<;W) L>6^**V\ 
[0 2 8 3 ] ^-ft*fft7d—7y7^y^y h 
1 0 9 ± 9SitStofcW-g- (sign) , ^fyf'^^Rt; 

[0 2 8 4] fBttf^ft^ v-^^^-Y^V'^^l^llIi-^ 
^H 9 0 2-1 9 2 6<D^H^tlX 9BE*.WSnSo 
#«»^ffl*^s ^COffi*. flf-S- (sign) XTWVvV 

^^Ui^^b^So ftiS^^7-{^y^^/i' (09 
y?ttr^!l^yhS^ ^^y tt-t^)T Ki-^K^ 

/us) ^fffSix5 0 ±t^!?>*^oitf^ y 

^ ^ h y ^£(^5 ;£T\ &*y?^7 4 

%yx i"<juffimz&f4£tiz>o 

[0 2 8 5] yTfrPJ &<Di/xT&\Z-&\ f ^XtZ* 2'< 

[0 2 8 6 ] XV^Zfe, L I FO (fAtl5fettlt) id* 
*m*^S<t5^HalUfcp« i ey SrT Kv^-t-5 0 LI 
FOft, ih^^y-^^^^icA^^^^m^t-flii 

£A*£ft5^Tfc*Ui, #^*0>lhfEM:F I FO 
[0 2 8 7] H3 9ttv^^7>T ^7>-^^^ y M 70 

yfy^A^^ooi teifyy y 

i*,>f ^TS>^*#£>*2 0 0 1 H8 4iC#J^{t;£tl 
(significance) jj^^ 2 0 0 4ll 

^jjy^i/^ (rco#iJxrftl6) ^^fe^ot, v 
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^Lfc^fE£^tT-f yfy^- W</Hft3 2 0 0 
3(ci:oT*^^tu^ 0 

[0 2 8 8] *6*Hil>*y 170 1ft, ->^7^y 
7j7^y^2 0 0 4 coffin J; 

^^^7^ 2001 co-r yf^^^tti^^^fo^ 

-&8fc3 2 0 0 2^*ifnffi^i^SrTf— bi" 

aas£ft#v^i:ti;:tiu ^f— ft^^x^^a >- (deci 
sion) v^^U— 9 2 0 0 8— Mbfrh&o 
[0 2 8 9] — ^MfflXte, 7 '7^0, 77^1, ^7 
/2 t Lt/Tlf;3i07y ^^7P^7 P 2 0 0 5, 2 
0 0 6, 2 0 0 7frK nx — * ^S^fc&filffl^ 
fctl, rtib^y y^7n ^T/ft^fiJw^O, 

1, 2\cZfL^nm i 9 ^xbhx^&o fc*3, !&5fc:7 
y y^fifttt, ^Jw^H&J:^ low 

V\ 7!i ^7°7Pyy2 0 0 5-2 0 0 7^ ft#}[^ 

yrstiSo -»12 o o 2^^m^^n{f^r 

h^nfefifl^ 7yy7 p 7oy^2 0 0 5-2 0 0 

7yy7 p 7Ds/^tyhsti5o ms<^ w^w-#J9 
^r^tifc^y ^7n 7 y^ y r£n£ 0 

>f y ^ * - l^^iftS 2 0 0 3 {c£^X5-Z-brLZ> 

£\ r co^f y r y ^ ^ - i^^ii 2 0 0 3 ii>f y f y 

^jJ^^ 2 0 0 1 tCioT-^X.btlfc^^^^^ 

[0290] M w-*Hfc$r^ B 77^ (fcsHJfiW-eft^ 
^^77>f^) v^^^^Si- 1 try hi* ofa 

[0 2 9 1] — HiSW"Cft, t^v 1 3 v>:n* ^ 2 
0 0 8ft. U-^yU^ 3tfc^ ^^offj l"<;vffi 3 "C 

x^l/-^ 2 0 0 8fflm^7t-M, 0B*&^ 

^bft, y : ^>v ? 3 y^^U-^ 2 0 0 8 ft" *jR" 4 
^f>^3 ^Sraa^iL, (0 0, 0 1) £{£ 

h£3x/c&ibft, 7 s ^fttH*$nfto\ ^5T^ 
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<T, aft w<;m::#J t> ^xhti^yy if 7 y yfyu 

oosif um, GMftf-hy" iSf/^aV (1 
0) £ffl^1-6 0 *5T*£ttfttf, f>/3^l/ 

-^ 2 0 0 811 " MM, t^-o^-hMM" /^f>^3 
>- (11) Srffl^lL, 3&>od— /Hf h*f 

[0292] Mf^^fyy^^fi^ 

te, '>^7^y^^y M 7 0 2(:tUWI 

[0293] -mmm-cft, y y — ^ y 1 7 o 3 (ig 

4 0, \z.tt^Zi/?~7 4$>'X%'r=*})-Ajj 

a, ^7>f 2 0 0 4^ffl*tfc5 0 

v^r^y-teif s> b^^- v^rdS^Tfc?), l 

{-iiAo-r^r i: fe#So ^^^^-f ^^^*x=^y — 

[0294] |4 ote#3S93£>y y — ^y jx-^ y<d 

^2rfrT£ 0 -*160!|-eji, 4w<;u#fik 7 is? -7 
yfZiyx u^K^J&^-e, ^!)2 101«)n^3 
V$:te8 5X17 = 145 5"efc5o 
[0 2 9 5] ^^t!J2 10lS:7^t^tSfc*7Ki' 
ft 5 0 i7^>^2 10 2lrt»0tfc5 o 
7>^Hy^^U-^ 2 0 0 8^t-MPA*^r7 
f-M^I/^C, 2 1 0 2<DU&**V <OT 

KW*Ofc*l£/Bl^£>ft£o x^v^a ^a^U— ^ 2 

0 0 8^BBi6A*«rTf— ^^^2102 
W^tttiBSj^^/W^CTUv 5 ^^ 2 110-21 

1 2 ^co 1 KDU^y,#lcfa$\£thZ> Q BBife^/Ki— 
a^a«««iL"C^ffl-f5o ttt, ^^^210 

[0 2 9 6] -r^v^a Vv^^W- ^ 2 0 0 8 

ftfcWv 5 *^ Ct&^2 110, 2111, 211 
2) ^©ffidM^y 2 10 1C9T K^^cfeCffll^ 
ft, :^I(C1 SrAPifcffid5*!j7^^ 2 1 0 2icn- K 
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£ft<5 0 rftn ffis^^ftta^^fcfti^ffl^n 

[0 2 9 7] ^^-y tH^/fflPfllC, w^-t^tn^— > 3 
y^T KU^SrS#ti"afc«)*!>^^ 2 10 2I2t^ y 

10 2^0l:4ofc^±S5o ^^-y 2 1 0 lCOtH^j 

[0 2 9 8] y r/^-f i*»fNofc*^n 2iico^y 

[0 2 9 9] <^^r^-r>^>b (alignment) 

^/Mi^jE&ft l + Z-^^iiii^ *te/JH-5 0 

[0 3 0 0] 
1*36] 

1 +z-i 

[0 3 0 1 ] jE^b^>r^^S:^ffl-t"Sfc«>^« % 0 4 
l^)7ty-K' h7>f^ 1 0 0 0 t 

>f V^y f (alignment) sl^ y Y 2 2 0 0 <K> £ 5 # T 

4 htm* 5 {&m=2 i/2 , 2, 2X2 

1/2 , 4, SSC=2X2'^ 2 , 2, 2 1 ' 2 , 1) 0 rjfcTC 

<ow&, wm^ 2, 3 , 8, i6, mm~± s, a , 2 , 

[0 3 0 2] T9>f ^^^hf±WcW«<OW-^k^M 

^-y y* b v^^-vtc-r^fc^Tfo^co-e, 

[0 3 0 3] L^U T9>T^pe>h»!R/|»«S:2© 
-<t*t-MRi-5ftb!?lc:, 2^— l. 5*fcli2 
1/2=- 2 -M. 5tv^5ck5ftffi{aS:, WT^feir 
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S/RftSfc* 9 (scale) £jft/Cfc <fcV\ 

(l) l" t> h ^ y h 

fc" 1" <z>i#td* tiffin" 1" OboteB&jg 
U (2) ^5t^(tWfft±&^" l" ^ho- 
oT©ffi«4rS-r" l. 5"^7tyr-fxyn^2 
3 0 lSr^tf ±5^JEb#So 3 tf y hA^/Oii^ 
<E>" 1. 5" /7^tl)r^3:^3^IiI$S:* 
5 i-^1- 0 

[0 3 0 4] 

[*5] 



3 5 



Input (Binary) 


Output 


001 


0 


010 


0 


Oil 


1 


100 


1 


101 


1 


110 


2 


111 


2 



[0 3 0 5] agffi >"fy$ M^¥3^&fcZ>&M<D 

^;W^Ct, -7;uf7°V'^t2 3 0 2ij:liWi7 P 
7>rt!)r^3iy3-^i 8 0 3 ifcli" 1. 5" ^7 
3 0 lcoiffeb^i O^xibft 
(significance) ?rlRt5 0 " 

l. 5" Ty4 >J v hasffl^bixSBtKtefti;^ fcWt 
[0 3 0 6] 77-fWyh^3'h 2 2 0 0tt, 

«7^v y f>f na 9fi*J W l. 

5" T7^y^Vbiai^«r«\ 1, 1. 
5, 4fc«3fiOT7>f V^^h^RTffir*fc5o i, i. 

^tUf-1'^y^-^fflv^b^B$MIM (n 

+ 2) F Of?^£^V>) \zm (N+l) lfs/b<Z> 
[0 3 0 7] «S7 7>f V^>b£r, t'nyy^fa 

lfc«f±, 0 5 6t^Ufc**Ji«[»:#«^»«t^ii:5 
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[0 3 0 8] xyhu tT-W-^tStt, Ty4 >^ > b 
[0 3 0 9 ] ^tfy h^U-VfcJiajaStft^-^^ 

rass^-**^ y ^^o»j^*jsfert, »»tr ^ b^w 

— >t> U< flgfl#M#*5tfcTs' b (bits of significan 
ce) ^*ijffli-5o rixS:*ai-S-oo*ifeW:,-*tfs/ 
h7 p i--y^2[Hl^lt^^i:t^^ ^co^, s<X 
i:UAl-^, Bl-^, A0-^, B0-^ 

1 1" -ete*s««:Srftv\ A0-/^r 1 0" -ete 

[0 3 10] h^^-y S(^f6A 1 -/^afl 
Pp^tr *5 V >T , A - ^^-yO^m^MV fc 5 <£> fct tf 3/ 

bS, S- last tlC#1^n<D<h£fcttT*&3 0 A2- 
^^P^&^T, A-^/U— y bS^ 

^u(7)#^S^fc5o ft±ffi©2 if* btt&jft/ci 1 * 

££>T\ B l-^tB0-/^ttS-l tfy b£^3l 

1-£ fetter J: ^ (s-ontH^y b:/u— y^fc^ 

[0 3 11] lo*3t^)«f85>tfy by^-^fl, Hifc^ 
h7 p u-yt^-^t5-^^J:otl^t*5o 

[0312] ffls^tfy b^u— w*, m&^— 
oiotta^^y ^^s:fcfc&-ro sfcfctt**:^ 

yy^fcfcl:, 3o£JL±<0^. -Wx.fi4o*fc(^:8 

1 ill" t*te*5«»*a5 

5 0 ^UTte^*^ no", " ioi M , " 10 

0" £ft5-if-fc55 0 i OttS^iv^Ty 

[0 3 13] <C. l^i/77^©fcfc^ftSS 

lit, l^^v'^^^tc4ott5^^by f — ^<?)^^y 
il" ffl&ii^frv^TA' (embedded casual) " T^i? 

[0 3 14] **WO-**«"CHc, a»a*«F^t^ 
^(118»b^7h7 P l/-y?:ffll/\ Lfc^otl 
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;U (embedded casual) " Xt£ tfixtift b #1 \ 

fc % i/Jf-yjjj-y h<Dgft&¥y h^Bt$^*v\ 
ftgMKli (internalstate) SrJBl^/^-v >4f-5HfcS 

[0 3 15] r^^»^>fb^(cM-r^S^Pp1Jffi^»*r 
^yf^ %m^^z>zbxhz>o 9m<DQ-^-y^yy 

^ttit#5tfc5 5??£^\ " Data Compression for 
Recording on a RecordMediumft &$&$\<D%%fiX 1 9 9 
2^3^ 1 7 B^Sttfc^llWffF^S, 0 9 7, 2 6 
1-S§- (Langdon,Jr) (d^fcixT^So <t 9 flEftfc* j* 

SfcfetC/^^^^ V^rS;<0??-i-S, Wiff Method a 
nd Appartus for Parallel Decoding and Encoding of 
Data" t£Z>%W<D%mX I 9 9 3^1^10 BSMZtl 

fcxmftftmmm os/oie, 035 m^^< btix 
mv^xbtuZo m?L&. 1 s \fy bT-*<Dm&, 1 

[0 3 16] «Sfc^4&3ffiW^b«4fcW:ffiSflF-^tSSr 

[0317] ^y^t^^D-tst, ^y« 

5/ haqsu»fc:_L##S;ix5;i £tc£55 0 ^^y60#J«9 
ft** S nft ttixff & b ft v \ 

[0318] @43it 3o^)^7^y^t^ 

y -co^^oti]^^ ^ y #j 9 s-c^-- ^ b <om%^o 
$-<&v^ s ^^[c^, 8^x^y-, i6*r^y 

fctttecoiait^a) 48i^. «->^=7>f 
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(:7y-7^>^) S:ftl*i-5o ^^y 4 8 2t^-^if 
[0 3 19] ft^ lo<7?->^7^*>^*-r=^y — 

st^jfu^u *-fc, ^y-^v^ttft^jffl-e^s 

[ 0 3 2 0] 7$4>'?&&&^—i?<Dft*mzM\^tztif 

y y -tfj >>?\£ftffi£iix^&fco>&£^—i?<D 
— ^(D^^y ifcttSfi^Lfc^^-y tL<iiu^^7 

9, lo^Jf LV^^y-<-^fc5^^->^-7-f 
^^7^r^7 v^^/x^y —<Dtc*b(D<f— ^Sr-^tp^ ^y 

[ 0 3 2 1 ] 7<^y CD^— ^tffi^tfc^ 

y^yj%>xfr±^^^~?fr£bKfc&1-%mc 
^ ^^y coSfiJ^ mx&fttet>ti%frb^tit£\<\ * 
WJ; 5*SS« 9 ST^OfcfeC^3o<7?#fe^oV^Ta^'< 

[ 0 3 2 2] ^l(Z)^i^ * V^iD-r 

[ 0 3 2 3] ^2 0^ffifL z/x<Dt* 
— ^^J:oT^ffi^^t)ix"CV^5-<-v ^ ^, ^ixJ:<9±^ 
v^^^^>r^^^^-r-^(c#J9 ^rfbti^o f 1© 

K3fe*iXs ^v^-7^ ^<07-?tfaR^- 

b^^5 0 r.(7)^Sil, ^ft^7>(^^(07- 

[0 3 2 4] ^3^fe}^ a/J^^^^y^^>'^C07 ^ 
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9 =. y 4 13 > * <07* ■ — # <D&M <D<<— is £ f?#J 9 ^ T 
[0 3 2 5] pf^^m#:^*t-t)fcoT-^oj±|g*^ 

[0 3 2 6] JBS^TLf-fSHC, ^(Z^-^Sr&Sfc 
oTJ:V\ *5"f*Uf, S^49^ (link) ttf^O 

[0 3 2 7] ^ICiotH ^<ofr<Disjf-7jjJ 
2 tf y h^EffiPHfti^L-C 1 6 try h<DJE$i£s£M£j£ 
5... 1 2^^L7t^^^y r ^^>^^x^y—i^{£ 
^ y ^ * y * # =f y —2M£/H £ v ^T?ti, (V ^ 

«->^^>f^ y^^x^y-sco^^^ h 

Sr«Jt-T5fc«)C0/h^^y (tKfi^^) Srttffl 
[0 3 2 8] £/^-r^i^V^TWfflpr«gJip«^y±** 
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[ 0 3 2 9 ] <^^^/\^<D^\m>v'—9^^^]) 

Cic^y n^—>3 y(iWT^iJffl-e#5o Mao 
rte, ^^y (75^— ^f-^Xfif-^^-efflv^ns-T 5 

^^^^^ 

fcSiifi^T^ WifiATM (#fW)^te^-K) 

•ett, hic^y^^yx^^fiJ^STar k&x 
-yjzi/^jjT^}) >yyxfr& fr&wm-t 

[0 3 3 0] <t p -^BS&fflRbfcS5cttffiie>fcS 

^S-e & v ^> ^ ^ ^ ^ # v ^ <^/h $ ft^- ^ ^j^* 
[ 0 3 3 1 ] Jg^^n7t*^:t 0 -^^coiEIB^^tT-r 

W^H*= (2XE+1) xA*Ii+E 

19 ffitt*^ 2 x e + 1 -Cf JS~f-6M^M»^fir^o 

TU^o ) 

[0 3 3 2] 
[S3 7] 

[log2{2xE+1)J 
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[0 3 3 3] X*h& 0 "yy bWft (Sffi*lK*fc5 <DX\ 

(t'-^Rgfcftbs) ±9#£L^sagtt«ra: (-2 

[0 3 3 4] ±\Z.^1tZ t tt, S^iBftBl^ftW 

v\ ^<o^t4i±ffiv'^x^ (Mx.(iJPEG) (cte 

[0 3 3 5] 3EJfe««*^kfc*iJffl-t-5^i:dS-ctSo 

[0 3 3 6] -ftTcft^Srft^t 0 — ^K^±ET*«F^k 
± 2 E^i^t-rsn t-e^T*#5 e r^TU^^M 

»iW4HH«»Sr±4Efc*^fc;1-ntf 

[0 3 3 7] A^®^^*^L^i6irfecD-o(0^ 

[0 3 3 8] 
[*6] 



*6 


V X >7 


Bitplane 


Mask (binary) 


7 


00000000 


6 


10000000 


5 


11000000 


4 


11100000 


3 


11110000 


2 


11111000 


1 


11111100 


0 


11111110 



[0 3 3 9] 
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[0 1 1 **w^^b^^^^^^t$po-jlJfe^J 

10 Sr^-t-^n y^BI"efcSo 

[0 2] *3BW^tf y h • ^?-7 4*>*&lhTkZh7* 

[El 3] ^i/^^/^'^r^^y^ 

[0 4] *^--^-9y^*/hS^Iij!7^^S:fflv^T 

lias] u^/n^fij^^oKwia-efcs,, 

[0 6] u-<^2 5)-#]^*^fftegi2^fe5 0 

20 [0 7] U^jls3ft&\<Dlfe^<DmWmXhZ> 0 

[0 8] u^</U4^awilS*oBiMH-T?fc-So 

[0 9 ] 3 u-</u • b a y * y KX8W>— y 

[010] 2 • 2 w</i^#|<e>— ffilSr^i"^ p y ^ 

[011] 2#ctc • 2 u-</^3Elft(^gijO^|«r^-t-yn y 

[012] ^p^o^^^-^u-/ yitm^wm ■ 

30 [013] jfWft<DW$.V^-?*\/y h*ffli^53Slfa& 
U ? ^*f^^'r ASr^-f-^ci 7^itfe5 g 
[014] ^x-^u^/ b«©7y-iM^tit 

[015] #3SW<0¥-y * b • ifny y-^{b^n 

[016] 01 5 C/Tlfc7n-ft- b^^^^-T 

[017] *3iW^¥-y * h • ^pyy-!RFWn 

40 [01 8] 01 7(C^Lfc:7n-^- b^^^-f- 
[019] *3§W<£>if y— TKTa^ci'fe^COfc^ 
[02 0] ^f^cDif n^y— *¥afyot7Wfcfe 
[02 1] *55W<^*-y * h*¥W#{fc:/n1r;*<Z>fc 
[02 2] **W^*L-y^ hTKW^t^O'fe^Wfc 

50 6 0 
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©A-/^(0- HJS^JSr^"f7n— ^ — YXfoZ> 0 
[0 2 4] *3893<£>¥— y * h*TO^yuir^<Z)7cS6 

[02 5] y-^^w^txu 5 *— y * 

j. ^ ip j^f y n ir ;* <D fc » B - s< * <D — HS£ M Sr 
[026] #3gi53<0-tf o !7 y -TK^FW^tXU^*.— y * 
^t7P-ft" hXfo2> 0 

[12 7] *^PJ<Oif y ^k¥«-^&t^- y ^ j. 

[0 2 9] %3tW<D7*U— K • ^ — 7\sy h7 4^ 

[0 3 0] &%m<D))s<— * ' ^^^'7 h^^/U^ 

[031] 4 • fcTy ^ y K##J£>fcft0)5'f >^ 

^^rrt^B^U ? ^^tftW^Sfc^o0-Cfe§ o 
[03 2] 7>r/U*«S^-;y hSrffiffl-rS^M^!? 

^0-Cfc£ o 

[03 3] /^^WJ»^=y h£ftffl^£#»W<z>!> 

[03 4] str^t^^t^- h*r^fc^cD^ 
^ y s< > ? (Dm V ^ x £ 2 y< y ? (om^ t 4 s< > ? com 

[0 3 5] 2\s^frftW\<DW&<Dl'<X7'('l'*9hi¥ : fc 

[0 3 6] *^^>^yr^ h^e^vwo— HJ£#!l£r^ 

[037] jfwmft^-ife%\%y*-^y^4>?^ 

[0 3 8] *«K^te»«^^y^-y b^-^lfe^JSr 
[0 3 9] ^B^tOV^-^^^^^^-^ hO— ^ife 
[04 0] *36^coy y — p<^y ^.^y h<z>— mfiflllSr 
[04 1] ^-yi/j; hM^T7^W Vh£rIfcK 
[04 2]" 1. 5" Ty-f V> V h«rftfflUfc*|gP^ 

[04 3] l/^^tt^fc^^^tT f --^7<^y COSb 
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[04 4] *580^^^b^n^^W— *jffi«ISr^-f"7 

[04 5] 04 4l:*lfc7n-ft^ htf>tt#4r*H" 
:7n— hTrfc£ 0 

[04 6] ^©atT'ot^©- HiSfd^^-f^n 

[04 7] EI4 6(c*Lfc7n— ^^r— h^JKf Sr^i" 
7p- — hTfo5 0 

[04 8] ^om^pt^atfa^pt^c 

[04 9] 04 8tC^Lfc^n-^-v— hcom^^ir 
yu—^-^r— hX*1bZ>o 

[05 0] *%^<7)^Ykyn^^^oSll£ftl*^"f- 
yu—^-r— M?&5o 

[05 1] 0 5 Ofc^Lfc^n— h^i!#^^i- 
[05 2] ^P^cDm^n-tr^OftO^SfeWSr^-r^ 
[05 3] i5 2t:/TU7P-ft^h©I#^t 
[05 4] *«M^W-§-{t^n-fe^XVa^Dir^(c 

[05 5] 0 5 4 \C^L,±7v—^-r— h 

[05 6] *^Mv^«r ^ v h^f^ld 
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